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ABSTRACT 

The study deals with the experioentel application of 
a structured job analysis procedure to enlisted and officer billets 
in the Navy, with particular reference to its potential use in 
relating naval conpensation for billet incumbents to compensation ^or 
civilian jobs with sinilar characteristics, and in assessing its 
utility for allocating naval billets to pay grades. The Position 
Analysis Questionnaire was used to analyze 607 enlisted and 249 
officer billets in the study. Conparisons made between the naval 
compensation for the billet incumbents and the civilian job values 
revealed that naval compensation vas systematically and substantially 
lover than civilian employees compensation on jobs with corresponding 
characteristics. An analysis of PAQ data as the potential i;asis for 
the allocation of billets as pay grades reflected reasonable promise 
for such use in the case of enlisted billets, but not in the case of 
officer billets* (Author/AG) 
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This study deala with the experimental application of a structured job analyals proce- 
dure to enlisted and officer billets In the navy, vith particular reference to Its po- 
tential use for the two-fold purposes of relating naval compensation for billet Incum- 
bents to that of the compensation for civilian jobs vith similar characteristics, and 
of assessing its utility for allocating naval billets to pay grades. The job analysis 
Instrument used was the Position Analysis Questionnaire (PAQ) , which can be uaed for 
deriving job dimension scores (i.e., factor scores) for individual jobs. The PAQ was 
used to analyze 607 enlisted and 249 officer billets in this study. For each of these 
billets a "civilian job value" was derived statistically, using a regression equation 
consisting of weighted combinations of job dimension scores which had been found to be 
most predictive of compensation rates in the civilian economy. Conqiarisons were then 
made between the naval compensation for the billet Incumbents and these civilian job 
values — that is, the compensation which would be applicable to jobs in the civilian 
economy that had characterlatlca similar to those of the naval billets. Several such 
comparisons were made, depending upon the assumptions one might make about billet in- 
cumbents (such as years of service, number of dependents, etc.), and depending upon 
whether "fringe" benefits were, or were not, considered. With certain minor excep- 
tions, these comparisons revealed that naval compensation was systematically and sub- 
stantially lower for billet Incunbents than that which would be applicable to civilian 
employees on jobs with corresponding characteristics. An analysis of PAQ data as the 
potential basis for the allocation of billets to pay grades reflected reasonable pro- 
mise for such use in the case of enlisted billets, but not in the case of officer 
"4?" et8. 
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INTRODUCTION 



This study deals vlth the experlnental application of a structured 
Job analysis procedure to enlisted and officer billets (l*e«» Jobs) In 
the navy. (A "structured" Job asalysls procedure Involves the analysis 
of Jobs In terms of the relevance of each of a nuaber of specific Job 
components, the analysis typically providing for Indicating quantlta* 
tlvely the relevance of each such component.) The basic Instrument 
used was the Position Analysis Questionnaire (PAQ) which had been used 
vlth reasonable effectiveness as the basis for the analysis of many 
civilian Joba. This study represented, In effect, an extension of the 
use of the PAQ to naval billets with partlculsr reference to Its poten- 
.:al use for the two-fold purposes of relating naval compensation for 
. cumbents of naval billets to that of the compensation fov civilian 
Jobs with similar characteristics, and of assessing Its utility for 
allocating naval billets to pay grades. For purposes of this study a 
navy version of the PAQ was used. (The development of this will be 
discussed later.) 

Before describing the present study it would be useful to discuss 
the nature of the PAQ and to summarize briefly Its applications to 
civilian Jobs. / 

I 

Position Analysis Questionnaire (PAQ) 

McCormick (1959) proposed that descriptions of work activities 
could be categorized as either "Job-oriented" or "worker-^orlented." 
That Is, activities could be described in terms of the technological 
processes or operations making up the Job, or in terms of the human 
behaviors Involved. The two classes of variables are illustrated with 
the following examples. We could say, for example, that a baker "bakes 
bread." This would be a statement of a Job-oriented element. To 
express what the worker does, however, in terms which may also be used 
in describing corresponding activities on very different types of Jobs, 
we must use other descriptive statements of a worker-oriented nature, 
such as, "manually pours ingredients into container," or "observes 
conditions of product in process." 

Since worker-oriented job elements tend to characterize the basic 
types of "human behaviors" in Jobs, they could be used as common denomin- 
ators across Jobs of many technologically-different types, to reflect 
similarities, or conversely differences, between and among Jobs in terms 
of such human behaviors. Going one step further, it could be hypothesized 
that Jobs that have in con&aon some particular human behavior or combin- 
ation thereof would also have in common — insofar as the specific behavior 
or combination is concerned — similar personnel requirements (such as 
aptitudes). Likewise one could hypothesize that they would impose common 
personal demands upon the incumbents, and that these common personal 
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d«mandit In tum^ would varctfit reasonably comparable compensation 
rates—at least with respect to the demands imposed by their common 
characteristics. 

The PAQ in Its present form (Form B) is the result of a serleo of 
previous instruments developed over several years (Palmer, 1958; McGur-* 
mlck, Cunningham, and Cordon, 1967; McCormick, Jeanneret, and Hechmn^ 
1972). 

The Nature of the PAQ 

The PAQ consists of 194 Job elements of a worker-oriented nattire. 
Some of the job elements provide for characterizing human behaviors 
directly, such as "Color perception*' or "Finger manipulation." others 
do not characterize human behaviors directly, but rather do so b; 
Inference* For example, the Job element "Operates keyboard devices/* 
by implication suggestc the human behaviors involved. Still others » 
such as Job element "High temperature" tend to characterize Job situa- 
tions or contexts to which the Incumbent must adapt or adjust, thus 
implying the form of human behavior (i.e., the adaptation or adjustraent) 
that the Job demands. 

Generally, the elements have been selected to encompaas the range 
of behaviors associated with an S-O-R (Stimulus-Organisra-Response) 
model. The six FAQ division titles are listed below, along with a 
"question" that the analyst is to keep in mind while going through that 
particular division. It can be noted that the S-O-R paradigm is reflected 
in the first three divisions. 

1. Information Input (Where and how does the worker get the 
information he uses In performing his Job?) 

2. Mental Processes (What reasoning, decision-making, planning, 
and information processing activities are involved in per- 
forming the Job?) 

3. Work Output (What physical activities does the worker per- 
form and what tools or devices does he use?) 

4. Relationships With Other Persons (What relationships with 
other people are required in performing the Job?) 

5. Job Context (In what physical and social context is the 
work performed?) 

6. Other Job Characteristics (What activities, conditions, or 
characteristics other than those described above are relevent 
to the job?) 

Various rating scales are provided for use with the PAQ, the scale 
used with a given job element being that which is considered to be most 
appropriate for use wf.th that element. Five of these scales are used 
somewhat generally, each for a nuod>er of PAQ job elements, while more 
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specific, Individual scales are provided for use with certain job 
elefflent«i, not readily amenable to rating with the **g^neral** acales. 
Following are examples of two of the general scales: 



Code 


Extent of Use (U) 


DHA 


Does not apply 


1 


Nominal /very Infrequent 


2 


Occasional 


3 


Moderate 


4 


Considerable 


5 


Very substantial 



Code Applicability (A) 

DNA Does not apply 
1 Docs apply 



The remaining three general acales are entitled Amount of Tine , 
Importance to the Job , and Possibility of Occurrence ^ The Position 
Analysis Questionnaire (PAQ) (actually the navy version—to be dis* 
cussed later) is included in Appendix A; this shows the job elements 
and the rating scales used with them. 

Previous Research with the p ao 

The research to date with the PAQ has been adequately reviewed 
elsewhere OlcCormick, Jeanneret^ & Mecham, 1969; 1972), so will not 
be repeated here. A few points, however, will be mentioned that apply 
rather directly to the present study. 

First, as was mentioned in the ' icueolon of the wrker-oriented 
elements, much of McCormick*8 work r.^a been based upon the hypothesis 
that there is some behavioral structure or order underlying the 'domain" 
of human work. The concept of the worker-oriented element was developed 
and refined as an aid in the investigation and utilisation of any such 
order. To further delineate any underlying structure, each of the 
previous instruments developed by McCormick and his associates has been 
factor analyzed (Palmer, 1958; McCormick, Cunningham, & Gordon, 1967; 
Jeanneret & McCormick, 1969). For the PAQ factor analysis, a sample of 
536 job analyses was used, the analyses of these jobs having been 
performed In, and by, 70 participating organizations. Five factors were 
first obtained from the factor analysis of the entire PAQ, and 27 add- 
itional factors were obtained from separate factor analyses of the job 
elements within each of the six divisions of the Instrument. These 32 
PAQ factors are regarded as reasonably stable Job **dimension8** which 
can be used to characterize the behavioral activities and related 
aspects of a broad variety of jobs, across a wide range of Industries* 

As Implied above. It could be hypothesized that jobs that were 
reasonably equivalent in terms of any given job component would also 
be somewhat comparable in the demands made on the job incumbents, and 
that consequently they should be approximately equivalent in the wage 
or salary rates that would be relevant — insofar as that comon component 
is concerned. Carried a step further this would suggest that the total 
job value might somehow be related to the composite of the behavlorally- 
characterized components of the jobs. In the research with the PAQ 
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the "eonponents" dealt with are the* job dlmenBlone resulting f ran the 
factor enelyeee. 

To test this hypothesis, 340 of the 536 jobs used In the FAQ factor 
analysis were divided into fvo subsanples. Then various conbinations of 
the FAQ elements and dinenslon scores verc used as predictors in a 
multiple regression analysis, virhln each of the subsanples, with actual 
job earnings as the cn^terion variable. This provided optimal weights, 
for certain statistically Identified job dimensions and elements, for 
the prediction of the actual pay associated vlth the jobs in the sample. 
A double cross-validation procedure vaa then carried out, which involved 
taking the weights derived frcv one subsample and applying them to the 
jobs in the other and vice versa. The resulting "p<^dlcted" rates of 
pay were then correlated with actual rates in each cross-validation 
sample. This analysis process was repeated three tlines, using as pre- 
dictovs, first scores on the 5 overall dimensions, then scores on the 
27 divisional dimensions, and finally the ratings given by analysts on 
each of a number of selected individual elements. The correlation 
coefficients obtained in the cross-validation samples ranged between 
.83 and .87 (Necham, 1970; McCormick, et al. , 1972). 

A systematic method of deriving predicted Job values has been 
developed which is baaed on the FAQ and the above research. Briefly, 
the job to be evaluated is analyzed with the FAQ; the factor score 
matrix, obtained as described above, is used to weight the elements for 
the derivation of the 32 dimension scores; and finally the regression 
weights, derived as described, are applied to the dimension scores of 
the job for those dimensions which had been found to be most predictive. 
The predicted job values resulting from this process can be viewed as 
reflecting the compensation structure found in the regression sample. 
That sample, as mentioned, contained analyses of 340 jobs, and these 
were obtained from 45 different organizations, located in many different 
geographical areas of the United States. All occupational categories 
in the Dictionary of Occupational Titles were represented, with the 
exception of category 4 (farming, fishing, forestry, and related occu- 
pations). 

Thus it seems evident that job«*related data based on the FAQ can 
be used as the basis for deriving predicted job values that are reason- 
sbly comparable to the actual rates of pay of jobs In the civilian 
labor market. This suggests that it may then be possible to derive job 
values directly from data based on structured job analysis procedures 
(such as the FAQ) without the need for conventional job evaluation 
procedures. 

Purposes of Present Study 

The present study was a probing, exploratory effort to use the FAQ 
with a sample of naval enlisted and officer billets directed toward the 
two principal object Ivea that were mentioned earlier. The first and 
primary objective was to compare the rates of pay that incumbents in 
various naval bllleta received with the pay that Jobs with character- 
istics similar to those of the billets would command in the olvilian 
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economy* TKIb vaa to Include a general eonparlaon to obtain an overall 
notion of the relationship between the two pay rates, across a variety 
of billets, and, in addition, specific comparisons for certain enlisted 
rates and ratings* The second objective was to eacplore the possible 
relevance of the PAQ for use in the establishDent of appropriate pay 
grades for naval billets* Since the two objectives in this study are 
somewhat distinct, the data relating to the two will be reported, at 
least in part, as two separate studies* The sample and the data 
collection procedures will be presented only once, but the procedures, 
analyses, and results of the two studies will be reported separately. 



DATA COLLECTION 



The data collection process for the prssent study involved the 
modification of the PAQ for naval application, and the use of the modi-- 
fled Instrument in analyzing both naval enlisted and officer billets 
(Harris, 1973). As will be reviewed more extensively in the description 
of the sample and in the procedures and analysis sections, most of the 
enlisted billet analyses were done by project personnel at the actual 
location of the incumbents* work* For the officer billets, the naval 
version of the PAQ was used by the incumbents themselves to ^<sscribe 
their own billets* 

Naval Version of the PAQ 

A naval version of the PAQ (Form B) was developed for the current 
study, which differed from Form B principally in that naval terminology 
was used as much as possible in defining the Job elements, and in that 
some "examples" of jobs or job activities in the definitions that were 
considered to be more relevant to the navy were substituted for certain 
civilian examples. In addition, the descriptions of the job elements 
were simplified as much as possible. 

In the revision process, every effort was made to avoid changing 
the basic meaning of the PAQ Job elements, yet still to make them more 
readily applicable to the navy situation. Naval personnel were used In 
this process as much as possible* Twelve naval officers and enlisted 
men reviewed Form B, and their suggestions were incorporated into the 
first revision* This instrument, in turn, was submitted to seven addi- 
tional naval personnel, and further changes were made on the basis of 
their comments* The revised instrument, as it was finally used, is 
included as Appendix A* 

Sample 

This study Involved the analysis of two samples oZ naval billets. 
The first consisted of 607 enlisted billets on board three aircraft 
carriers and in six air squadrons, while the second consisted of 249 
officer billets of various types. 
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Tha •nllstad billets salacttd for cnalytlt raptaaant a roughly 
atratlflad random aample of all carrlar and air aquadrofl billets 
found In tha Atlantic fleet. Particular naval ratings vera choaen for 
aanpllng If they contained a aufflclant number of billets to Insure that 
one or mora of them would be available for analysis on board tha three 
carriers or In the six air squadrons Included In the analyala project. 
The cut-off aelacted for this purpose was SO billets In any single rate 

grade) and rating. t vaa felt, however , that the purpoaea of the 
atudy would best be servei if a broad range of rates %rera aampled In each 
ratlag Included In the sample. Therefore, if one or PKire rates within 
a rating were aelected on the basis of the above criterion, then often 
other rates within that rating were alao Included which may have had 
fewer than 50 billets* For example, if certain ratea within a rating 
contained SO or more billet a, thoae ratings were sampled. In addition, 
attempta ware alao made to aample other rates within that rating, 
although some might contain aa few as 15 or 20 bllleta. One billet, 
then, waa Included in the aample for the flrat 50 billets in each rate 
and rating repreaented on board carriers or In air aquadrona in the 
Atlantic fleet, with some exceptions aa noted above. A aacond billet 
was Included for the next 25, a third for the next 75, a fourth for the 
next 150, an:! one for each 200 thereafter. This process provided a 
tentative sample of 750 bllleta. In addition, for certain special 
analyses (to be described later), larger sample aises were included for 
each of three selected ratings. The three vere Aviation Electronica 
Technician (AT), Boilerman (BT), and Machinist Hate (MM). Aa the sample 
was originally planned, 100 billets were to be analyzed in each of these 
ratings. 

Using the above guidelines, a proposed saiq>le waa developed 
which specified the number of billets in each rate and rating to be 
analyzed, on board the three carriers and separately in the alx air 
squadrons. The incusnbenta required in the sample for each rate aid 
rating were then selected at random from the carrier and air squadron 
roaters to have their Jobs analyzed. Because of time limitations 
aboard the carriers and problems encountered in arranging interviews 
with some of the Incumbenta aelected, it waa not feasible to adhere 
rigidly to the tentative aample. Very few billets were analyzed that 
were not Included in the aample, but it waa not possible to analyze the 
full 750 bllleta that were Included. The final number of billets 
analyzed waa 607. This included 459 billet analyaes in 47 separate 
ratlnga, and ^. additional 148 analyses in the three ratings sampLsd in 
depth. The total number of billets analyzed in each of the three con- 
centrated ratlnga, including those in the "general aample'* plua the 151 
additional analyses mentioned above, waa: 

Aviation Electronica Technician (AT) ... 78 

Boilerman (BT) 54 

Machinist Mate (MM) 79 

The aecond aample conalsted of 249 Job analyaee obtained from 
officers attending the Naval Postgraduate School and offlcera aaac- 
elated with the Naval Safety Center. Unfortunately thia aample was not 
aa representative as was desired. As the following table Indicates, 
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the lover and higher ranks (Enalgtii Lieutenant (Junior Grade), and 
Captain) were substantially underrepresented* 



Officer Pay Grades 



Nunber Included 
In Sample 



0-1 
0-2 
0-3 
0-4 
0-5 
0-6 



Warrant Officer 
Ensign 

Lieutenant (Junior Grade) 
Lieutenant 

Lieutenant Commander 

Comnander 

Captain 



2 
4 
12 
81 
112 
35 
5 



Procedure In Analyzing Billets 



The analyses of most of the enlisted billets were performed by 
project personnel, with a few being done by military personnel hired 
from the ships' companies. Information for each analysis was obtained 
by Interviewing the Job Inctjmbent and in some instances by also 
observing the Incumbent performing his job. The average time required 
for an analysis was about one hour. It should be kept in mind, however, 
that there was considerable similarity in many of the billets analyzed, 
especially those within a given rating. Because of this, certain job 
elements were given the same rating as they applied to many billets. 
This similarity, of course, decreased the amount of time required for 
an average analysis. 

The analyses in the officer sample were performed by the officers 
thfoiselves as related to the assignments they held immediately prior to 
their Postgraduate School or Safety Ceiiter assignments. The reliability 
of analyses made by Incumbents in supervisory and management positions 
was Investigated In an earl:<er stu'^v with the PAQ (McCormick, Jeanneret, 
& Mecham, 19'^), and it was found j average .84 and .89 in two samples. 
On the basis of this reliability j , was felt that it would be satisfactory 
to have the officers analyze theit csnm jobs. 
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STUDY ONE: THE COMPARISON OF COMPENSATION FOR INCUMBENTS 
OP NAVAL BILLETS WITH THAT FOR CIVILIAN 
JOBS WITH SIMILAR CHARACTERISTICS 



The respectable correlations that have been obtained between 
predicted job values based on PAQ data and actual conpensatlon rates 
(Mecham & McCoralcIc, 1969; McCormlck^ et al., 1972) vpuld suggest a 
nuaber of tentative conclusions. First, substantial support has been 
provided for Mecham' s (1970) hypothesis that the behavlorally-related 
Job elements of the FAQ have an Important and predictable relationship 
with rates of monetary- compensation for jobs. Second » those relation- 
ships appear to be reasonably conslstant across organizational Industries, 
and even geographical areas » Thirds considerable evidence has been 
provided supporting the utility of McCormlck^s "worker-orlent^d** element 
concept as a descriptive device for use In deriving job values. In 
general, then, the method of deriving job values that has been developed 
with the PAQ seems to make It possible to "capture'* and then to apply, 
the relationships existing between the PAQ job dimension ''scores" of 
jobs and the compensation rates of jobs In the civilian economy* 

If we accept these conclusions, it would appear that the available 
research relating to the PAQ could possibly have some relevance In navy 
wage and salary administration. In turn. It would seem that estimated 
values of navy billets, as based on the relationship between the PAQ 
dimensions and civilian compensation rates, might be considered as 
reflecting the rates of compensation that would be appropriate for 
civilian jobs having characteristics similar to those of the naval 
billets. Such values could conceivably be used operationally as the 
basis for comparing the compensation of naval billets with that for 
civilian jobs with similar characteristics. 

Procedures and Analysis 

The present study was directed toward providing the basis for 
such comparison, that Is, the comparison of the compemtatlon received 
by billet Incumbents In the navy with the pay that would be appropriate 
for jobs with similar characteristics which exist In the civilian 
economy. The major aspect of this comparison involved all of the rates 
and ratings Included in the combined enlisted and officer samples, and 
was concerned, generally, with obtaining an indication of the overall 
relationship between the naval and civilian values. The specific 
methods used In making the comparisons for this phase of the study will 
be reviewed later In some detail. Generally they Involved comparing 
the estimated "civilian" job values of the billets within the combined 
officer and enlisted samples with the actual rates of compensation for 
the billet lnctfld>ents* This comparison was made primarily with respect 
tc the naval personnel in various rates and ranks. 

A secondary phase of the comparison was concerned with determining 
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if the billet characteristics associated with certain specific ratings 
would command significantly different rates of pay In tho civilian 
economy. The civilian Job values were derived for bllletw in the 
BTy and MM ratings, and the means of these valiies for the various rates 
and ratings were then statistically compared to determine If the 
differences between them were significant. 

Derivation of Civilian Job Valuea 

The process used In obtaining the civilian lob values for the 
naval billets was reviewed in the introduction in connection with the 
use of the PAQ for establishing compenuaticn rates for jobs in the 
civilian economy. Very briefly, the faj'.r.?>r score matrix obtained by 
Jeanneret and McCormick (1969) in a factor analysis of PAQ Job analysis 
data for civilian Jobs, was used to weight the PAQ element ratings o^ 
each navy billet analyzed. This resulted in 32 factor or Job dimension 
scores for each billet. Regression weights, obtained on the basis of 
data derived from a sample of civilian Jobs (Mecham & McCormick, 1969), 
were then applied to the scores of each billet on certain statistically 
Identified dimensions to derive a predicted value for that billet. This 
value could be thought of as reflecting the compensation that would Ire 
appropriate for the individual billets if they were compensated in the 
same way as Jobs in the civilian economy that have similar character- 
istics. This value will be referred to in the remainder of the study 
as the "civilian Job value." 

The compensation rates upon which the regression weights were 
based were collected in 1968 and 1969, consequently an adjustment 
had to be applied to the " iivilian job values" for approximated 
Increases in rates cf pay ^Ince that time. The amount of the adfust- 
ment was detisrminec by comparing the "gross average weekly earnings" 
for production or nonsupervlsory workers for January, 1969 with the 
same index for January, 1973 (U.S. Bureau of Labor Statistics, 1969, 
1973b). This comparison indicated that earnings for such workers had 
Increased 24.7% over that interval of time, for this particular category 
of workers. A simil&r survey, covering certain professional, adminis- 
trattve, technical and clerical workers, reflected a comparable increase 
(B.S. Bureau of Labor Statistics, 1973a). The "civilian Job value" 
obtained for each billet, then was increased by the 24. 7Z to reflect the 
average change in job values since 1969. 

Comparisons Involving the Total Sample 

Once obtained, the "civilian job values" were compared, in several 
different ways, with three indices of naval compensation, based on 



^he average annual salary increase for the professional admiaistrative, 
technical and clerical workers covered by this survey was 6.11Z for 
the years 1968 through 1972, as compared with 5.38Z for production, 
nonsupervlsory workers over the same period of time. Since these 
differences were not appreciable, a decision was made to apply one 
adjustment to all Jobs, namely that applying to production workers. 
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various conbinatlons of the total direct pay and the monetary value of 
the fringe benefits that are granted to naval personnel. The first of 
the three vas the naval compensation for each of the Incumbents of the 
billets analyzed. As the name Implies » basic compensation Is the com- 
pensation rate for the Incumbent, based exclusively upon his rate or 
rank and cumulative years of service. It does not Include such addl-- 
tlonal compensation Items as the subsist ance or quarters allowances* 

The second value, referred to as direct naval compensation. 
Includes essentially the payments that are made directly to the 
Incumbent plus an estimate of the value of the tax advantage accruing 
because of the exempt status of certain allowances. Specifically 
Included In this Index is the basic compensation plus the following 
additional items as they would be applicable to the individual; 
quarters allowance, subsistence allowance, sea duty pay, family separation 
allowance, and an estimate of the value of the tax advantage. Estlirates 
of the value of the quarters and subsistence allowance are . included in 
the computation of direct naval compensation, under certain conditions in 
which the incumbent does not receive these benefits in the form of direct 
payment • 

The third compensation value, which is entitled total naval 
compensation, consists of the direct naval compensation, plus estimates 
of the value of retirement, medical care, commissary privileges, life 
insurance benefits, and an additional adjustment for tax savings. It 
represents a more global index of the estimated monetary value of the 
basic compensation to naval personnel plus most forms of Indirect 
benefits such as fringe benefits. 

Since the total naval compensation involves fringe benefits which 
were not included in the computations for the civilian job values of 
the naval billets, an adjustment was required to compensate for that 
difference before the two values coul . be compared. The most recent 
available survey, providing the information necessary for such an 
adjustment, was conducted in 1968 (U.S. Bureau of Labor Statistics, 
1971). Employer expenditures for retirement, health, and Insurance 
programs, as reflected by this survey, equaled 13.23Z of the direct 
compensation paid to the employee. Consequently the civilian job 
values were increased by that amount before they were compared with 
total naval compensation. 

A number of the allowanceb and benefits are not directly related 
to the requirements or responsibilities of the billets of the Incumbents, 
but rather are determined by such factors as the dependency status of 
the incumbents, and their plans to. remain or not remain in the service 
(which would influence the applicability of retirement benefits). 
Therefore the comparison of naval and civilian compensation rates would 
depend to a considerable extent on the assumptions one might make 
regarding the incumbents. This being the case. It was considered 
desirable to make the comparisons on the basis of three different sets 
of assumptions. These three sets of assumptions were established so 
that they might reflect compensation rates that would be "high" and 
"low" in terms of the variations in compensation that might be applicable 
to such benefits as the subsistence allowance and the quarters allowance. 
Provided below, in outline form, are the three sets of assumptions. 
Fhe values of the various benefits and allowances under each are given 
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in Appendix D. The first set of aseumptions provides the higher 
estimates for the applicable allowances, and the second and third 
sets of assumptions y which are based on slightly different combina* 
tions of compensation components, provide lower estimates. It was 
felt that these values would reflect the approximate "range" of com- 
pensation of billet Incumbents as this range might be influenced by 
the "status" of different Incumbeats and their relevant allowances, 
benefits, etc. 

Higher pay (A) assumptions . 



1. Number of dependerits : 

Pay grades E-2 and E-3 0 

E-A . . . 1 

E-5 2 

E-6 through E-9 .... 3 

0-1 1 

0-2 . 2 

0-3 through o-6 .... 3 



2. Incumbents performing sea duty. 

3. Incumbents' families live off base In their 
own homes. 

4. Incumbents' families use the PX and commissary 
extensively. 

3. The incumbents are planning on a career in the 
navy with consequent eligibility for retirement 
benefits. 

Lower pay (B) assumptions . 

1. Number of dependents: 

All pay grades 0 

2. Incumbents are performing sea duty. 

3. The incumbents are planning on a career in 
the navy with consequent eligibility for 
retirement benefits. 

Lower pay (C) assumptions . 

1. Number of dependents: 

All pay grades 0 

2. Incumbents performing sea duty. 

3. The incumbents are not planning on a career 
in the navy, and will not receive retirement 
benefits. 
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Annual values for the various allowances and benefits, under 
the different atisumptlons^ were extracted from a table of such values 
prepared especially for the present study by the office of the Director 
of Compensation Studies, Office of the Assistant Secretary of Defense 
(Manpower and Reserve Affairs). A breakdown of the values assigned to 
the allowances and benefits under each of the sets of aasunptions is 
included as Appendix B. These^, and all other naval compensation 
figures used, are based on the navy salary schedule in effect as of 
January 1, 1973. 

It is recognized that these alternative assumptions would not be 
equally probable in the case of naval personnel in the various pay 
grades. For example, the px^^^portlons of personnel who are planning on 
a career in the navy differs for different pay grades — both for enlisted 
and officer personnel. With one exception, however, the assumptions 
were applied consistently to all pay grades In order to provide a 
reaadnably consistent base for estimating "upper'' and *'lower'' bound 
values for personnel in the various pay grades. The exception was that 
relating to number of dependents in the case of the '*A'* acsumptlons. 
For this factor the number of dependents "assumed^* for the various pay 
grades was that which, on the basis of actuarial data, was most typical 
of those personnel in the various pay grades. 

Two methods were used in comparing the civilian job values with the 
navy compensation rates. First, the estimated civilian rates (in 
dollars per month) were correlated with the monthly naval compensation 
rates of the incumbents of the billets. Separate correlation coeffi- 
cients were computed, under the three sets of assumptions, for the 
enlisted, officer, and combined samples. 

It will be recalled from the sample that was described earlier, 
that the range of ranks represented in the officer sample v&s somewhat 
restricted* The sample contained only four officers in pay grade 0*1 
<En8lgn), twelve in 0-2 (Lieutenant, Junior Grade) and five in 0-^ 
(Captain). It was felt advisable, therefore, to correct correlations 
involving the officer sample for restriction of range. The method 
outlined by Thomdike (1949, p. 174) was used for making this correc- 
tion. It is recognized that some of the assumptions of the restriction 
of range correction may not be met, particularly the assumption regarding 
normal distributions of the population on the variables used (Guilford, 
1965)* For this reason the corrected results should be viewed somewhat 
tentatively. 

The second comparison of civilian and navy job values consisted of 
a presentation of bar graphs to illustrate the relationship between the 
civilian and naval compensation rates for the Incumbents in each rate 
or rank* The mean annual civilian job values were compared with the 
mean annual direct naval compensation and total naval compensation 
values. In the case of the comparison of the civilian job values with 
total naval compensation values, the civilian job values used included 
the addition of 13.23 percent for ''fringe benefits" mentioned on page 10, 
since the total naval compensation values also Included all forms of 
fringe benefits. 
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Comparlsona Involving Only the AT, BT.and MM Ratings 

It will be recalled from the sample description that a general 
sampling scheme was developed that would provide a roughly stratified 
random sample of enlisted billets* In addition, three ratings were 
selected for special analysis purposes, and therefore larger samples 
were drawn for these ratings. The total number of billets In these 
three ratings Included 78 billets In the Aviation Electronics Technician 
(AT) rating, 54 in the Bolletwnin (BT) rating, and 79 in the Machinists 
Mate (FM) rating. Eight Job analyses were pulled from the samples of 
these three ratings, however, because the Incumbents' job responsi- 
bilities were not related to their ratings. As an example, one 
Boilerman 1st class, at the time his billet was analyzed, was acting 
aa a ship^s investigator* The final samples included 72 AT^s, 52 BT*p, 
and 79 MM^s. 

In beginning the analysis of these data, correlations were first 
computed, within each of the three ratings, between the civilian job 
value and total naval compensation. The latter was computed under 
assumption A* 

The next two steps in the analysis of the data involved testing the 
significance of the differences between the civilian job values 
associated with various groupings of the AT, BT and !ff billets. First 
the billets were grouped according to rating, without regard to pay 
grade. The difference between the civilian job values associated with 
each of the three ratings was tested for significance, using a single 
factor unweighted mtsns analysis of variance (Winer, 1971, p. 218). 
Next the billets were grouped by rate and rating, and the differences 
between the mean values associated with the different groups were tested 
for significance, usltr Newman-Keule tests (Winer, 1971, p. 191). The 
mean values within the AT rating were compared, then within BT, MM, 
and within pay grades E-3, E-4, etc. Table 1 provides the mean monthly 
civilian values for each rate or pay grade, and rating. Reference to 
the arrangement of the data in the table may provide some assistance 
in following the analynes described. 

Results 

In conparlng naval compensation received by billet incumbents and 
civilian Job values of billets, it will be recalled that several compu- 
tations of naval compensation were used. First, three different 
costbinatlons of naval condensation components, entitled basic compensa- 
tion, direct compensation, and total compensation were considered. Each 
of these, in turn, was computed under three different sets of assumptions, 
which were developed to reflect approximate upper and lower bounds of 
compensation for incumbents in particular pay grades, depending on 
different assumptions regarding the status of the incumbents including 
dependents. Intention to remain in the service, etc. The estimated 
values of the various naval allowances and benefits used in computing 
these different naval compensation rates r>re given in Appendix B« These 
were provided for this study by the Office of the Director of Compensa- 
tion Studies, Office of the Assistant Secretary of Defense (Manpower and 
Reserve Affalri?). 
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Table 1 

Mean Civilian Job Valuea Appropriate to Personnel in Given Pay Grades 

Within AT, BT, and MM Ratings 



Rating 


Pay grade 


AT 


BT 


MM 


E-2 


$ - 
(N-0) 


$505 
(N-5) 


$538 
(N-2) 


E-3 


568 
(H-16) 


543 
(N-17) 


589 
(N-16) 


E-4 


590 
(N-20) 


594 
(N-14) 


658 
(N-30) 


E-5 


640 
(N-20) 


688 
(N-8) 


719 
(N-i8) 


E-6 


771 
(N-11) 


918 
(N-4) 


708 
(N-8) 


E-7 


872 
(N-4) 


814 
(N-4) 


889 
(N-5) 


E-8 


727 
(N-1) 


(N-0) 


(N-0) 
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Using the different assumptions and combinations of allowances and 
benefits y a total of nine naval compensation values was computed for 
the Incumbents In each of the billets* In turn, these nine values » as 
computed for all billets/ were then correlated with the civilian Job 
values • Such correlations were computed separately for each of the 
enlisted, officer, and combined samples. The results are given in 
Table 2. The average correlations across all "assumptions" and compu- 
tations of naval compensation for the three samples (enlisted, officer, 
and combined) were respectively .63, .28, and .83. When corrected 
for restriction of range, the average correlation in the officer sample 
was .35. As is evident from Table 2, the various correlations computed 
within the three samples were very similar. The different sets of 
assumptions, although substantially affecting the level of compensation, 
did not significantly affect the correlations between the civilian and 
naval compensation rates. Similarly, the addition or deletion of the 
various benefits and allowances had little effect on the basic correla- 
tions. 

The second set of comparisons, which Involved the complete enlisted 
and officer samples, is presented in Fl^ res 1 and 2; the mean valiies 
used in preparing these figures are given in Appendix C. To briefly 
review the naval compensation values used, the direct naval compensation 
and total naval compensation represent two indices of naval compensation 
based upon two different combinations of naval allowances and benefits 
applicable to naval personnel. The direct naval compensation consists 
essentially of all direct monetary payments received by the Incumbent 
plus some money equivalents in the form of subslstance and quarters 
allowances, and the value of certain tax advantages. The total naval 
compensation Includes the direct naval compensation plus the value of 
all fringe benefits and additional allowances. 

The graph in Figure 1 Illustrates the relative levels of the mean 
direct naval compensation and mean civilian job value for each pay grade; 
(the mean civilian job values in this comparison did not include the 
adjustment for fringe benefits). In turn, the graph in Figure 2 
similarly Illustrates the relationship between mean total compensation 
rates and mean civilian job values, including the adjustment of 13.23 
percent for fringe benefits. As can be observed in both of these figures 
the estimated civilian job values consistently Increased with the incum- 
bent's pay grade. The mean civilian job values were generally higher 
than the corresponding naval values for the enlisted rates and for the 
first two officer ranks, but tended to be lower for the other officer 
grades, especially 0-5 and 0-6. It should be noted, however, that the 
sample sizes were very small for the high and low officer pay grades, 
and little dependence should be placed in the results associated with 
these ranks. 
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Table 2 

Correlationa Batmen Civilian Job Value and Three 
Indicea of Nayal Cowpenaatlon, Each Computed Under Three 
Sets of Asainnptiona Regarding the Billet Incusibenta 



Sample and type "A" "B" "C" 

of compensation Aaaumptlons Aaaumptlona Aaaumptiona 

Enlisted sample 

Basic coapenaation .63 .63 •63 

Direct compensation .65 .63 .63 

Total compensation .64 .63 .63 



Officer sample 

Basic compensation 
Direct compensation 
Total compensation 



Combined sample 

Basic compenaatlon .83 «83 .83 

Direct compensation .84 .83 .83 

Total compensation .84 «83 *83 



.28 
.29 
.29 



.28 
.28 
.28 



.28 
.28 
.28 
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Cotnparlaon of Mean Direct Naval Compensation and Civilian Job Valuea 

Differences In the civilian and naval compensation rates (both 
direct and total) were particularly pronounced for single enlisted 
personnel (B and C asaioaptlons) who were assumad not ;o be receiving 
some of the allowances and benefits paid to personnel with dependents. 
The mean difference for this group between civilian Job values (excluding 
fringe benefits) and direct naval compensation , across all rates » was 
$3,068 (as based on data In Appendix C, Table CI), As shown In Figure 
1} the difference betwe-i^n the two mean values was relatively consistent 
across the rates. 

For the enlisted personnel under the A assumptions the differences 
between civilian job values and naval direct compensation was considerably 
smaller 9 although the civilian rates still averaged $1,129 higher than 
the naval. The mean difference by rate for the enlisted sample, under 
the higher (A) assumptions, ranged from $1,364 for pay grade E-2 to 
$318 fov pay grade 

The differences in direct compensation were not as consistent 
for the officer ranks, although again this was probably due in large 
part to the very small samp;*.e sizes in the high and low officer ranks. 
The civilian Job values, as mentioned, were considerably higher than 
the naval for the lower pay grades (0-1 and 0-2) and substantially 
lower for the higher pay grades (0-5 and 0-6). This was true under 
both the higher (A) and lower (C) assumptions. 

Comparison of Mean Total Naval Compensation and Civilian Job Values 

The comparison of mean annual civilian job values wlLh mean total 
naval compensation included the fringe benefits for both values, and 
is based on data in Appendix C, Table C2. The pattern of differences 
(Figure 2) was similar to that noted in comparing the civilian and 
direct naval compensations. Again the civilian pay was generally 
higheit than that for the enlisted billet incumbents, although under the 
A assumptions the difference was very small for the higher pay grades. 
In fact the mean total naval compensation associated with the G*7 pay 
grade was slightly higher ($358) than the corresponding civilian value, 
when computed under the A assumptions. Under the C assumptions, the 
difference increased substantially to an average of $4,348 per year for 
the enlisted pay grades. 

The differences for officer pay grades followed approximately the 
same pattern as described for direct naval compensation. Tha civilian 
pay was again higher for p^y grades 0-1 and 0-2, and lower for 0-4, 0-5 
and 0-6. 

Comparisons of Naval and Civilian Job Values Within Selected Ratings 

As was reviewed in the description of the sample, additional billets 
were selecjted for analysis from three ratings (AT^ BT, and MM). The 
larger sample sizes in these ratings were obtained in order that statis- 
tical analyses, in addition to those performed on the total sample, might 



be perfornedt The first of these consisted of correlating the total naval 
compensation, computed under A assumptions, with the civilian job values. 
This was done separately wlchln each of the three ratings. The correla- 
tions obtained vere: 



The next series of analyses , Involving these three ratings, was 
aimed at determining If there were significant differences In the civi- 
lian job values associated with billets in the different ratings, and 
If there vere consistent significant differences betveer the civilian 
Job values for billets In different rates (pay grades) within the same 
ratings. The analyses performed consisted of a single factor unweighted 
means analysis of variance and a number of Newmar-Keuls tests. 

The analysis of variance indicated no significant difference In 
the civilian job values associated with the billets, across the three 
ratings. In looking at Nevman^Keuls tests, again across ratings (aee 
Table 1), significant differences (p < .05) were found between the mean 
civilian job values in the E-4, E-5 and E-6 pay grades. No pattern of 
differences, however, was c^vldent. There was no particular tendency 
for there to be slgnitlcantly higher values in one rating than In 



The results of the Newman**Keul8 tests performed on the mean 
civilian job values of rates, %rlthln each of the ratings. Indicated a 
pronounce^ pattern of significant differences, as would be expected. 
However, there were not regular, consist ant differences between the 
means of the different pay grades. This Is quite probably due in part 
to the small sample sizes in some of the rates and ratings. The 
significant differences that were found are shown in Appendix D. With- 
in the AT rating, the differences in the mean civilian job values were 
significant between all pay grades except between levels E-3 and E-A. 
Results In the other two ratings were considerably more mixed. 



The correlations between the civilian job values derived for the 
billets, and various indices of the naval compensation received by the 
billet incu]d>ents, were reasonably high in the present study, particu- 
larly within the combined sample. The average of the correlations 
obtained in the combined sample, using the three indices of naval pay, 
each computed under the three sets of assumptions, was .83. This 
would indicate that there Is a substantial relationship between the 
compensation received by the billet incumbents and the compensation that 
would be appropriate for jobs In the civilian economy having character- 
istics similar to those of the billets. Correlations between the twiy 
values were very consistent, regardless of the particular index of 
naval compensation used, and they were not significantly affectcibd by the 
various assumptions made regarding the Incuubents. 



AT 
BT 
MM 



73 (n-72) 
66 (n-52) 
46 (n-79) 



another. 



Discussion 
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The results of the study relating to the relative levels of 
civilian and naval compensation in the different pay grades were rather 
straightforward, and would not seem to require extensive elaboration. 
Within the enlisted sample, the mean civilian job values for the various 
pay grades were generally higher than the mean naval compensation values. 
This was consistently true with regard to the direct naval compensation 
and was also the case with the total naval compensation, with the 
exception of one pay grade (E-7, assumption A), The difference in 
levels was most pronounced, however, between the civilian values and 
direct compensation rates than with total compensation. The comparison 
of total compensation was made with civilian job values that also included 
an addition of 13.23 percent for fringe benefits. However, benefits and 
allowances for naval personnel represent a larger proportion of their 
"total" compensation than in the case of civilian personnel, thus tending 
to reduce the difference when a comparison is made *n the basis of total 
compensation as contrasted with direct compensation. 

The differences betvreen either the direct nr total mean compensa- 
tion values and the mean civilian Job values for the various ranks was, 
of course, greatest using the B and C assumptions, which were developed 
specifically to provide lower bowd values for the different pay grades. 
However, using any one of the three sets of assumptions, civilian values 
were still generally higher than naval compensation rates. 

Within the officer pay grades, the differences in civilian and 
naval compensation levels were not as consistent. As reviewed In the 
results section, the lower ranking officers received considerably less 
compensation than would have been received by job incumbents in the 
civilian economy working in jobs with characteristics similar to those 
of the officer billets. Higher ranking officers, on the other hand, 
received considerably higher compensation than did their civilian 
counterparts. The sample sizes associated with the high and low 
officer ranks, however, were very small, and very little significance 
should be attached to the comparison involving these pay grades. 

In examining the results relating to only the AT, BT, and MM 
ratings, it was somewhat surprising to find that there were not signi- 
ficant differences in the civilian Job values associated with the three. 
There was some anticipation that the Aviation Electronic Technician (AT) 
billets would command higher pay in the civilian economy than would the 
billett in the Boilerman (BT) and Machinists Mate (MM) ratings. The 
similarity of results may very probably have been related to the parti- 
cular echelon of electronics maintenance performed in the air squadrons 
sampled. Only the lower echelons of maintenance were handled by the 
air squadron personnel. The electronics maintenance functions involved, 
principally, rather elementary tests on electronics equipment in air- 
craft, and the replacement of component modules. When defects were 
discovered, the modules (referred to as "black Boxes") were simply 
taken out and sent to a higher echelon repair shop. Frequent comments 
were heard, during the billet analysis interviews, regarding the 
tediousness and simplicity of the maintenance functions. As one 
incumbent stated, "A trained monkey could do this work." The results 
could quite probably have been different had the AT billets been 
sampled from activities concerned with the higher echelons of maintenance. 
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STUDY TWO: THE RELEVANCE OF STRUCTURED JOB ANALYSIS PROCEDURES FOR 
THE ESTABLISHMENT OF PAY GRADES FOR NAVAL BILLETS 



As indicated in the introduction, the second phase of the current 
research project ma directed primarily at assessing the possible relevance 
of structured job analysis procedures (such as the PAQ) for the establish- 
ment of pay grades for naval billets. Previous studies have provided 
considerable evidence that job values can be derived from PAQ job analysis 
dAta that correlate highly with actual compensation rates in the 
civilian economy (Mecham & McCormick, 1969; McCormlck, Jeanneret, & 
Mecham, 1972). However, to date there has not been an application of 
this procedure in the military service* A logical extension of the 
earlier research was therefore to apply similar procedures to a sample 
of military Jobs In order to determine the relevance of such a pro- 
cedure to the military complex. The present study, then, consisted of 
the application of the procedures developed by Mecham and McCormlck to 
a sample of naval billets. 

The rationale underlying this approach to the derivation of job 
values was reviewed in the introduction. A number of basic "dimensions" 
of work were delineated through the factor analysis of PAQ data, and 
these dimensions were used in characterizing the behavioral activities 
and contextual aspects of jobs. It was hypothesized that if the same 
"behavioral" dimensions were represented in a number of jobs, then 
those jobs should be reasonably equivalent in the demands made upon 
the incumbents » Further, to the extent that the same characteristics 
or dimensions existed in the different jobs, the Jobs should warrant 
similar compensation rates. 

The use of the PAQ for deriving Job values has previously been 
outlined in some detail. It will be recalled that job dimension 
scores were derived for each job, as mentioned above, and that these 
were then used as predictors in a regression analysis, with compensation 
as the criterion variable. This provided the optimal weights for the 
dimensions, for the prediction of the pay rates In the sample of civilian 
Jobs. 

As pointed out by Mecham (1970), this regression approach to the 
weighting of the factors cuuld in some ways be considered as a policy- 
capturing model. The procedures were designed, in a sense, to "capture** 
and consistantly apply the relationship existing between the Job dimen- 
sion scores of jobs in a sample, a^d actual compensation rates for the 
jobs in the sample. This differs somewhat from the common conception 
of "policy-capturing" in that in Mecham* s procedures little emphasis 
is placed upon the delineation of policies, per se. Rather, interest 
is focused on determining, for one sample of jobs, the r^alationship 
between combinations of job dimension scores and going rates, and the 
application of data from that relationship to other jobs to predict 
their appropriate rates of pay. The usual connotation of the term, 
policy capturing, generally relates to decision rules associated with 
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individuals (Hazel, et al», 1966; Chrlstal, 1967), whereas the present study 
might be viewed as dealing with prevailing wage and salary "practices" 
as reflected by going rates or pay for jobs, which presuiaably have 
been influenced largely by supply and demand factors. This distinc- 
tion should be kept In mind in connection with the term, policy 
capturing, as it is used in this study. 

In a sense it can be said that conventional methods of job 
evaluation can also be viewed In this fame frame of reference---of 
combining the ratings of Jobs on various factors in such a manner 
that, in combination, they reflect the prevailing "practices" In 
establishing compensation rates for jobs. Such systems, however, 
characteristically involve the process of "evaluation" of jobs, which 
consists of making judgments of the level of each of several factors 
on the basis of written job descriptions. 

The possible use of a structured job analysis procedure as the 
basis for establishing compensation rates for jobs is predicated on the 
notion that common job components impose common job demands upon 
incumbents, with the implication that jobs that are equal in terms of 
certain components presumably should warrant comparable compensation 
insofar aa those components are concerned. Given the ability to 
quantify such components (ouch as by the use of job dimension) scores), 
it might then be possible to use such values as the direct basis for 
estimating compensation rates, via the "policy capturing" approach 
used by Mecham. If this can be done with acceptable validity, the 
conventional job evaluation processes might be eliminated. In other 
words, job values could be derived statistically on the basis of 
quantitative Job data obtained by a structured job analysis procedure. 
This study consisted of the experimental application of this approach 
to a sample of naval billets, using the PAQ as the job analysis 
instrument. 

Procedures and Analysis 

The basic procedures for exploring the possible utility of the 
PAQ as the basis for deteraining appropriate pay grades for naval ' « 
billets consisted of three features, as follows: 

1. The statistical derivation for the naval billets of 
Job values based on PAQ analysis of the billets 
(actually different procedures for doing this were 
used), these serving as predictors. 

2. The estimation for hypothetical billet incumbents 
of three levels of compensation that would be 
appropriate for them as based on certain combin- 
ations of assumptions to be described later, these 
serving as criteria. 

3* The determination of the relationships between the 
different sets of predictors, the PAQ^-based job 
values mentioned in (1) above, and the three sets 
of criteria, the naval compensation values mentioned 
in (2) above. 



24 



The primary Index used In the present study In assessing the degree of 
relationship was the correlation coefficient » although other statistical 
Indices were also used, particularly In relation to one of the procedures 
for deriving the estimated PAQ-based Job values* The validation process 
was complicated somewhat by the fact that there were a number of naval 
compensation valties that were used as criteria, and there were also 
several variations on the policy capturing procedures used In deriving 
the Job values. The various combinations of criteria and methods required 
separate validation. 

The first two of the naval compensation values considered as criteria 
were both entitled total naval compensation. Included In the computation 
of these two values were all direct monetary payments to the billet 
Incumbents plus the values of the various naval allowances and benefits. 
As discussed in Study 1, however, the values of the allowances and bene- 
fits that an Incumbent receives are determined by a number of factors not 
directly related to his billet requirements. These include principally 
his dependency status and retirement plans. Therefore to facilitate the 
generalization of the results of this study, certain assumptions were 
made that would provide for the consistent application of the various 
benefits. Three such sets of assumptions were developed for Study 1, 
and two of them (provided below) were used in this study. The first 
(A assumptions) provides compensation values near the high end of the 
compensation range for a particular rate or rank and time in service. 
The second (C assumptions) results in values near the low end of the 
compensation range. Specific values for the various allowances and 
benefits under the two sets of assumptions are provided in Appendix C. 

Higher pay (A) assumptions 

1. Number of dependents: 

Pay grades E-2 and E-3 0 



E-A 1 

E-5 2 

E-6 through E-9 3 

0-1 1 

0-2 2 

0-3 3 



2. Incumbents performing sea duty. 

3. IncumbentR^ families live off base 
in their own homes. 

A. Incumbents* families use the FX and 
commissary extensively. 

5. The Incumbents are planning on a 
career in the navy with consequent 
eligibility for retirement benefits. 

Lower pay (C) aasui^tlons . 



1. Number of dependents: 
All pay grades . . . 



0 
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2. Incumbents performing sea duty. 

3« The Incumbetits are not planning on 
a career In the navy, and will not 
receive retirement benefits* 

The two total naval compensation values were computed using the 
two sets of assumptions given above* The first Included the values 
of all applicable allowances and benefits computed under the "A** 
assumptions, and will be referred to In the remainder of the study 
as "total A** compensation. The second value was similarly computed, 
but under the **C*' assumptions, and will be referred to as the *' total 
C* compensation. 

The third Index of naval compensation used In this study was 
entitled basic compensation. It consists of the direct monetary 
compensation paid to the Encumbent based upon the Incumbent's rate 
or rank and time In service, and It does not Include any benefit or 
allowance values. 

It was felt that the correlations between each of these three 
values and the estimated job values obtained through various procedures 
using the PAQ data would provide a reasonable Indication of the utility 
of this general approach to the establishment of pay grades for naval 
billets. 

Procedures Used In Deriving and Validating Job Values 

Three variations on the procedures developed by Mecham and McCor- 
mick (1969) were used in the present study in deriving job values from 
the PAQ billet analysis data. The methods were similar in that the 
job values were derived in all three by applying regression weights to 
factor or job dimension scores. They differed, however, In the deriva* 
tion of the factor scores, and in the regression weights uped. 

Method 1 . The first of the three procedures was reviewed in the 
introduction, and was used in Study 1 to derive what was entitled the 
^'civilian job value** for billets. It involved, first, the weighting 
of the ratings received by the billets on the PAQ elements, using 
regression weights obtained in an earlier study to provide factor or 
job dimension scores for civilian jobs (Jeanneret and McCormick, 1969). 
The sun&atlon of the weighted ratings resulted in 32 dimension scores 
for each of the billets. In the next step, certain of these dimension 
scores were then weighted, using regression weights derived from the 
PAQ analyses of a sample of civilian jobs to predict compensation rates 
for jobs in the civilian economy (Mecham, 1970). The sum of the 
weighted dimension scores provided a job value for each billet which 
reflected the relationship between the weighted combination of job 
dimension scores and civilian compensation rates. These values were 
correlated with the two total naval compensation rates and with naval 
basic compensation rf the billet incumbents within each of the enlisted, 
officer, and combined samples. 
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Method 2, The second method again required that the 32 dlnenslon 
scores be r-omputed for each billet In the same manner as In Method 1, but 
In this ptocedure rather than using the civilian regression weights In 
deriving job values, new "naval*^ regression weights were obtained* 
The dlnenslon scores were used as predictors in three step-wise, build- 
up regression analyses in each of the enlisted, officer, and combined 
samples, with naval basic compensation av^d the two total naval compensa- 
tion values used as the criterion variables. All 32 dimensions were 
used in the regression analyses performed in the enlisted and combined 
samples. In the officer sample, however, only five of the 32 dimensions 
were used as predictors because of the limited officer sample size 
(n"2A9). The five dimensions used were those labeled by Jeanneret and 
McCormick (1969) as JO 1 through JO 5. These had been derived, in the 
earlier study, through a factor analysis of all of the PAQ job elements, 
using the PAQ job analyses of the jobs in the civilian sample, discussed 
in the introduction. The remaining 27 of the 32 dimensions had been 
obtained by separately factor analyzl^ng the six divisions of the PAQ 
(Jeanneret & McCormlc'^:, 1969). 

To provide some indication of the shrinkage that would be obtained 
in the multiple correlations if the various sets of regression weights 
were to be applied to samples other than those in which they were derived, 
the enlisted sample was randomly divided (N"309 and N~308), and new 
regression weights were derived for predicting naval basic compensation 
in each subsample. These weights were then used in a standard double 
cross-validation procedure. The weights from each subsample were applied 
to the billets in the opposite subsample, and correlations were com- 
puted in each case between the actual and derived job values. In addition, 
a shrinkage formula (Burket, 196A, pp. 10-12), was used to predir,t the 
correlations in the cross-validation samples, and was also used to provide 
estimates of the cross-validated coefficients gf the other sets of regres- 
sion weights computed under the second method. 

Method 3 . In the two previous methods of deriving iob velues jfrom 
PAQ data, the required factor (i.e., job dimension) scores were computed 
through the use of a factor estimate matrix (matrix of regression 
weights) obtained from the earlier factor analysis of civilian PAQ job 
analysis data. In the third method, however, factor scores were derived 
through factor analyses of PAQ data from the samples of naval billets 
actually used in the study. The first such naval sample factor analyzed 
included 459 enlisted billets and 247 officer billets, which provided a 
combined sample of 706* The 148 "extra*' billets, from the three ratings 
sampled in depth, were not included In this f actor analysis sample. The 
sample for the second factor analysis consisted of only the 247 officer 
billet analyses. 



2 nR^— D 

W - ^7~^N W - weight validity in second or cross-validation sample 
n - regression sample size 

p ■ number of predictor variables used in the regression 
sample 
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The procedures used In the two factor analynt^s were essentially 
the same as those used by Jr>anneret and KcCormlck (1969) in the 
factor analysis of FAQ data for a sample of civilian Jobs. Jeanneret 
and McComlck separately factor analyzed each of the divisions of the 
PAQy and then factor analyzed the entire PAQ> excluding only a few 
Items. The divisional factor analyses provided 27 of the 32 factors 
or dimensions, as mentioned In regard to method 2, and the overall 
factor analysis provided the remaining 5. In the two samples of 
billets Included in the factor analyses in this study » however, only 
the divisional factor analyses were performed. These were felt to be 
adequate for the prcisent study, since the PAQ divisions are concerned 
with reasonably well defined and separate aspects of jobs, and also 
because the divisional factors were found in the Mecham and McCormlck 
(1969) study to be as valid as were the overall factors as bases for 
establishing job values. 

In the present study, one item, number 186, was Included in all 
six of the divisional analyses as a marker variable, and several Items 
were excluded from the analyses in two of the divisions. The marker 
variable (item 186) refers to the amount of structure in the billet 
being analyzed, and it was felt that the inclusion of this variable 
would aid in the interpretation of the factors. The items excluded 
from the analyses Included 4 open-ended items (numbers 44, 60, 127 
and 181), designed to obtain information for future revisions of the 
FAQ, and 15 dichotomous items (numbers 154 through 168), dealing with 
the type of clothing worn on the job, the regularity of the work, etc. 

The particular factor analytic technique used was a principal 
components analysis, with l.O's entered in the diagonal of the correla- 
tion matrix. The number of factors extracted in each of the divisional 
analyses varied between two and nine, as determined by setting the 
eigenvalue lower limit at 1 (Kaiser, 1960). The factors were rotated 
using a stepvlse varlmax procedure. The first two factors extracted 
were rotated, then the first three, and so on until all of the extracted 
factors were rotated. An examination was then made of the factors in 
the various rotations, and for the factor analysis of the combined 
sample, as many of the factors as could be meaningfully Interpreted 
were retained. In four of the divisions this Included all of the factors 
extracted, and in each of tho two remaining divisions (1 and 4) it 
Included seven of eight extracted factors. The total number of factors 
obtained from all of the divislona in the coinblned sample was 34. 

In the smaller officer sample factor analyses, an effort was made 
to keep the number of factors retained down to a number that could 
reasonably be used in a regression analysis with that same sample. 
Consequently only 24 factors out of 38 initially extracted ware utilized. 
The interpretation of the factors from these two samples and the factor 
loadings are given In Appendix £ and Appendix F. 

To derive the estimated job values under method 3, the 34 factors 
from the combined sample were used as predictors in regression analyses 
in the same manner as were the 32 dimensions in method 2. Separate 
regression analyses were performer! within the enlisted and combined 
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samples, using the three naval compensation values, separately, as 
criteria. For the officer sample the 24 ^'officer" dimensions were 
similarly used as predictors In a regression analysis, and again the 
total A, total B, and basic naval compensation values were used as 
the dependent variables* After the multiple correlations were ob- 
tained, the shrinkage formula previously referred to was applied to 
provide estimates of the regression weight validities that would be 
expected in ether samples* 

Results 

As discussed in the procedures and analysis section, job values 
were derived for all of the billets in the enlisted, officer, and 
combined samples, through the application of three separate procedures 
to PAQ billet analysis data* The validation of each of the procedures 
then consisted principally of correlating the various resulting job 
values with several indices of naval compensation, entitled total A 
naval compensation, total C compensation, and naval basic compensation. 
The standard error of estimate was also computed in relation to the 
results from certain of the procedures^v The three procedures will be 
reviewed briefly, and the results will be presented with the particular 
procedure to which they apply. 

Method 1 

Regression weights derived from civilian samples were used in 
this procedure, to both weight the ratings received by the billets on 
the PAQ elements and also to weight the resulting dimensions. This 
provided a job value for each of the billets, based upon the nelatlon- 
ship between the PAQ dimensions and civilian compensation rates. The 
correlations between this job value and each of the three Indices of 
naval compensation, within the enlisted, officer, and combined samples* 
are given in Table 3. 

As shown in Table 3, rather low correlations were obtained between 
derived and actual job values within the officer sample. ?he average 
correlation between the derived job value and the three naval compensa- 
tion rates was •28, with negligible difference between the three 
coefficients. Correlations were somewhat higher in the enlisted sample, 
averaging .63^ and higher still in the combined sample with its addi- 
tional range (.83 average). 

Method 2 

This method again used civilian regression weights to derive job 
dimension scores for each of the billets, but in this instance the 
estimated job values were derived from the dimension scores through the 
use of regression weights obtained within the enlisted, officer, and 
combined samples, rather than from the earlier Mecham and HcCormick 
(1969) study. Again the three indices of naval compensation were used 
as criteria in the regression analyses perforwid within each sample. 
The resulting multiple correlations are shown in Table 4, along with 
estimates of "shrunken" correlations that would be obtained using the 
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Table 3 

Correlations Between Job Values Derived Under Method 1, 
and Three Indices of Naval Compensation* 



Naval compensation index 





Basic 


Total A 


Total C 


Sample used 


compensation 


compens atlon 


compensation 


Enlisted sample 


.63 


.66 


.63 


(n-607) 








Officer sample 


,28 


.29 


.28 


(n-247) 








Combined sample 


.83 


.84 


.83 


(n-854) 









^Method 1 utilized factors or job dimensions , and also regression weights, 
derived from a sample of civilian jobs. In establishing job values. 



Table 4 



Multiple Correlations Obtained Under Method 2, with Three 
Indices of Naval Compensation Used as Criterion Variables* 



Naval compensation Index 


Sample and 
statistic 


Basic 
compensation 


Total A 
compensation 


Total C 
compensation 


Enlisted sample 

(n-603; p-32)** 

Obtained correlation 
Shrunken correlation*** 


.77 
.74 


.79 
.76 


.78 
.75 


Officer sample 

n-247; p-5)** 

Obtained correlation 
Shrunken correlation*** 


.31 
.25 


.32 
.26 


.31 

.25 


Combined samples less AT, BT, 
and MM billets 

(n-706; p-32)** 

Obtained correlation 
Shrunken correlation*** 


.89 
.88 


.89 
.88 


.89 
.88 


Enlisted sample less AT, BT, 
and MM billets 

(n-459; p-32)** 

Obtained correlation 
Shrunken correlation*** 


,80 
.77 


,80 
.77 


.78 
.74 



*Method 2 utilized factors or job dimensions derived from a civilian 
sample of jobs and regression weights derived from the samples of naval 
billets » In the establlshzztent of job values* 



**n « number of cases In sample; p • number of dimensions used as predictors 
In regression equations. 

***E8tlmated validity expected In cross-validation sample, obtained 
through the use of shrinkage formula^ 
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derived regression weights in cross-validation samples* The latter 
coefficients were derived through the application of the shrinkage formula 
given In the procedures and analysis section. Also given in Table 4 are 
the multiple correlations obtained using the combined and enlisted sam- 
ples » but excluding the 148 ^'excess*' billet analyses from the AT, BT, and 
MM ratings* (As explained in the sample description , a disproportionate 
number of billets were analyzed from these three ratings to permit certain 
statistical analyses in Study 1.) 

The pattern of correlation coefficients in Table 4 is very similar to 
that fotind in Table 3 regarding method 1. All of the correlations obtained 
under method 2 are slightly higher than those obtained under method 1, 
but again the correlations were relatively low in the officer sample 
(average .31), considerably higher in the enlisted sample (average *78) ^ 
and higher still in the combined sample (average .89). There was not a 
significant difference between the correlations obtained in the full sample 
and those from the samples from which certain of the AT, BT, and MM 
billets were excluded. 

Table 5 gives the results of the double cross-validation performed 
within the enlisted sample, using the procedures of method 2 with naval 
basic compensation as the criterion variable. It can be noted that the 
estimated correlations provided through the use of the shrinkage formula 
are very similar to those obtained using the actual cross-validation 
procedures. The shrinkage was found to be relatively small, using either 
method. 

Method 3 

This procedure involved the derivation of Job values through the 
use of both factor scores and regressioii weights derived wholly from 
the naval data, rhe factor scores were obtained through the factor 
analysis of the combined sample, and then separately the officer sample* 
These were then weighted to provide the estimated job values in the 
same manner as in method 2. The 34 factors or dimensions, derived from 
the combined sample, were used as predictors in regression analyses 
within the combined and enlisted samples, and the 24 factors derived 
from the officer sample were similarly used in the officer sample regres- 
sion analyses. The titles given to the factors derived in the combined 
and in the officer samples are provided in Appendices E and F, along with 
a listing of the elements that loaded heavily on each of the factors. 

The multiple correlations associated with method 3 are given in 
Table 6* Those obtained in the combined enlisted and officer samples, 
and in the enlisted sample alone, were very comparable to corresponding 
coefficients obtained using method 2. The averages of the coefficients 
in the combined and enlisted samples, under method 3, were respectively 
•89 and •TS as compared with .88 and .75 under method 2« In the officer 
sample the multiple correlations were somewh^it higher than were those 
under method 1 or method 2, averaging .35 across the three indices of 
naval compensation. 

As under the preceeding two methods, the differences between the 
multiple correlations associated with naval basic pay, total A naval 
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Table 5 

Multiple Correlations 9 Crosa*Valldation Coefficienta 
and Estimated Cross-validation Coefficients* Obtained Using 
Method 2» with Naval Basic Compensation as the Criterion Variable 
For Saaple of Enlisted Personnel 



Subsample A Subsanple B 

Statistic (n-304) (n*303) 

■ ' ( 

Multiple 

correlation .81 » 77 

Cro 8 s -vail da t ion 

coefficient of correlation .74 .71 

ShrunkM 

coefficient of correlation .75 «71 



^Estinated validity expected In cross-validation sample, obtained 
through the use of shrinkage fonula. 
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Table 6 

Multiple Correlations Obtained Under Method 3, with Three 
Indices of Naval Compensation Used as Criterion Variables* 



Naval compensation Index 



Sample and 
statistic 



Basic Total A Total C 

compensation compensation compensation 



Enlisted sample 
(n-459; p-3A)** 

Obtained correlation 

Shrunken correlation*** 



Officer sample 
(n-247; p-2A)** 



Obtained correlation 
Shrunken correlation*** 



,77 
73 



.51 

,35 



.80 
.76 



,52 
.37 



.78 
.75 



.51 
.35 



Combined sample 
(n-706; p-34)** 

Obtained correlation 

Shrunken correlation*** 



.90 
.89 



.90 
.89 



.90 
.89 



*Method 3 utilized factors and regression weights, both derived in the 
naval samples of billets. In the derivation of Job values. 

**n*nuiiiber of cases in sample; p^number of dimensions used as predictors 
in regression equations. 

***E8tlmated validity e3q>ected in cross-validation sample, obtained 
through the use of shrlidcage formula. 



ERIC 



33 



corapenBatlon » and total B naval compensation » within the various 
aamplesy vaa negligible. 

Diactteaion 

The results of study two provide reasonable support for the 
potential utility of a structured job analysis procedure such as the 
PAQ for the establishment of pay grades for naval billc-;t8» at least 
in. the case of enlisted billets. The average multiple correlations 
obtained in the combined enlisted and officer samples ^ using methods 
1» 2, and 3 were respectively •83» .88, and «89, after the application 
of Burket's (1964) shrinkage formula. These coefficients are in line 
with those previously reported by Mecham and McCormick (1969) in con- 
nection with the use of the PAQ for estimating job values for a wide 
variety and range of jobs in the civilian economy. In that earlier 
atudy» the correlations obtained between estimated and actual compen- 
sation rates in cross^alldation scsnples ranged between .83 and .87. 
Similarly the correlation between job values derived through the use 
of the PAQ and compensation rates for a sjmple of jobs in an insurance 
company was .93 (McCormick, Jeanneret, & Mecham, 1972). 

It is interesting to note chat although the validity coefficients 
became somewhat larger » in going from method 1 to method 2 and then to 
method 3, the differences were not as great as might have been expected. 
Method 1, it will be recalled, utilized the factor structure obtained 
In a sample of civilian PAQ job analyses » and also regression weights 
from the sane source. The fact that the method 1 validity coefficients 
were reasonably comparable to those obtained under method 2, which used 
the same factor strtfc::ure but regression weights derived from the naval 
samples I would seem ^o indicate considerable similarity In the relative 
monetary values attached to various job characteristics in the civilian 
economy and in the military service. 

Exploring the similarity in the validity coefficients obtained 
using the three methods a little further » the comparability of the 
multiple correlations obtained under methods 2 and 3 would seem to 
have some general implications regarding the characterization of jobs 
using the 32 dimensions derived by Mechisn and McCormick (1969). 
Method 2 used the 32 dimensions in regression analyses, and obtained 
almost identical results to those obtained under method 3, In which 
factors or dimensions derived from naval samples were used. This 
would seem to provide support for MeComlck, Jeaiinereti and Mecham* s 
(1972) characterization of the 32 factors as basic dimensions of work, 
useful In characterizing the beh^ivioral activities and related aspects 
of a broad spectrum of jobs. 

In looking at the validity coefficients associated with the three 
different computations of naval compensation used as criteria in the 
various regression analyses. It is quite clear, as one might expect, 
that the methods used to derive Job values are equally effective using 
any of the 2:hree indices of compensation as criteria. The validity 
coefficients obtained using the three indices of naval compensation 
were almost identical. These indices , to review briefly, were entitled 
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naval basic compensation, total A naval compensation, and total B naval 
compensation. They differed In the allowances and benefits Included In 
their computation, and In the assumptions made regarding the billei: In- 
cumbents. The assumptions involved principally the Incumbents' dependency 
status and retirement plans. 

The similarity in the correlation coefficients obtained vhen the 
different indices were used aB criteria is probably in large part 
accounted for by the differences in the values of the benefits and 
allowances for different pay grades and years of service. Some of the 
allowances, such as sea duty pay, are constant across pay grades for 
enlisted personnel, but most var/ with pay grade and time in service. 
An examination of the su& of these allowances and benefits, as computed 
under any of the sets of assumptions, indicates that they are roughly 
proportional to the basic pay. Including these in the computation of 
the naval compensation would thus have approximately the effect of 
multiplying the criterion by a constant, which would not affect the 
correlation coefficient. The standard errors of estimate associated 
with the different indices of naval compensation, however, did vary. 

As would be expected, the correlations for the subsamples of 
enlisted and of officer billets are lower than for the combined sample 
because of the restricted ranges of values in the subsanples. In the 
case of the enlisted billets the correlations are reasonably respectable, 
being in the mid- to upper-70's. These values reflect promise for the 
use of a structured job analysis procedure as the bcais for the alloca- 
tion of enlisted billets to pay grades. 

In the case of the officer billets, however, the correlations were 
quite low. In part these correlations probably can be attributed to 
small samples in certain pay grades, especially the lower and higher 
pay grades (0-1, 0-2, and 0-6). For practical purposes the officer 
sample was concentrated in only three pay grades (0-3,, 0-A, and 0-5). 
This restriction, however, would not account entirely for the low 
correlations. Rather, there appear to be two other factors that pro- 
bably come into play. In the first place, it is probable that the 
duties and responsibilities of officers in various ranks actually over- 
lap to a very substantial degree, especially in the case of officers 
in adjacent ranks. (In this regard it was noted by the investigator 
during the data collection pha^e that there were substantial simllarl** 
ties in the duties and responsibilities of officers of different ranks, 
especially adjcccnt ones.) To the extent that these delineations are 
not very clear, the prediction of the criterion (i.e., the pay grades 
of billet incumbents) on the basis of billet related data would of 
course be restricted. (To the extent that this "overlapping" does in 
fact exist, it could be argued that the designation of specific billets 
for officers of specified ranks may not in practice be made on the basis 
of relevant blllet*related considerations.) 

Tn the second p^ ace— and to the extent to which "true" criterion 
differences do exist between and among pay grades of officers in various 
billets — it may be that the FAQ as such (as one form of structured job 
analysis questionnaire) is not sufficiently "sensitive" to differentiate 
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the blllet^related distinctions that do exist between and asx)ng billets 
held by officers of different ranks. That the PAQ does reflect some 
such differences is obvious from the significant, albeit rather Icm^ 
correlations. In reflecting about the possible use of structured job 
analysis procedtnres for thliB purpose , It Is suggested that some 
specially designed such procedure night ultimately provide a more 
"sensitive** basis for reflecting the valid billet'-related distinctions 
between and among billets that are appropriately designated for officers 
of different ranks » 



CONCLUSION AND DISCUSSION 



On the basis of the results of study one, it seems that a struc- 
tured Job analysis questionnaire (such as the PAQ) can be used as the 
basis for comparing the compensaticn rates of personnel In naval billets 
with the rates for Jobs In the civjLlian economy that have similar charac- 
teristics. 

The results of such a comparison as resulting from the study, 
indicate rather systematic differences In the com^iensation for naval 
personnel with that for their civilian counterparts, with the civilian 
counterparts having significantly higher rates of compensation. (The 
magnitude of the difference varies with the '^basis'' of the comparisons-^* 
in particular the inclusion or exclusion of fringe benefits — with pay 
grade, and with the ^'assumptions" one makes about the hypothetical 
lncuiid)ents such as dependency status, career Intentions^ etc* 
In the case of enlisted personnel the mean differences range from a 
somewhat minimtm estimate of about $1,129 per year to a somewhat maxi- 
mum estimate of $4,348. 

On the basis of study two, it seems reasonable to believe that a 
structured Job analysis questionnaire could be used as the basis for 
allocating billets to pay grades at least in the case of enlisted 
billets. The possible application of such a procedure to officer 
billets is somewhat more questionable, but might in part depend upon 
the development of a specialized structured Job analysis questionnaire 
that would be more sensitive to whatever valid differences there actually 
might be between billets that are appropriate for officers of different 
ranks. 

Since both studies deal with the use of a structured job analysis 
questionnaire as related to compensation for naval billets, a point 
should be made in this frame of reference as contrasted with corresponding 
analyses as they might relate to civilian jobs. In the case of civilian 
jobs 9 the compensation to the incumbent typically is specifically related 
to the Job in question. In some instances with modest variability being 
based on merit and seniority. In the case of naval personnel, however, 
the compensation is more definitely associated with the individual 
(especially his pay grade, but in part his dependency status, length of 
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service, and other "personal" factors), rather than with his billet. 
Optimally, the billets to virtilch Individuals are assigned should be those 
which are appropriately de&ignated for personnel of the pay grade in 
question, but the overall accuracy of this matching would depend upon 
two factors: (1) the validity of the allocation of billets to various 
pay grades; and (2) the consistency with which individuals of specified 
pay grades are in fact assigned to billets which have been allocated 
for personnel of the pay grade in question. 

The fact that naval cospensation is doninantly a function of the 
individual (especially his pay grade) rather than being directly related 
to his billet probably hm had some effect upon the results of both 
studiCiS reported here, as contrasted with the admittedly hypothetical 
situation in which (as actually is the case in the civilian economy) com*- 
pensatlon would be directly linked to the job. Although the magnitude 
of this possible effect is not known, it is probably that it has been 
in the direction of attenuating or Dinimizlng the magnitude or clarity 
of the relationships reported here. 

Despite this possible modifying Influence, it Is felt that the 
results of these studif'^.s suggest the potential practical utility of 
structured Job analysis procedures as the basis for providing "quanti- 
fied'' data about naval billets for use in various compensation- related 
contexts . 
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POSITION ANALYSIS QUESTIONNAIRE (PAQ) 

(Navy Edition) 

OccupacXonal Research CenCer 
Department of Psycliological Sciences 
Purdue University 
West Lafayette, Indiana A7907 

Ernest J. McConaicki ?*K. Jeanneret, Robert C. Mechaa 



In ^tractions for Completing PAQ for Xaval Btllsf 

As part of a research project sponsored by the Offdce of Naval Research you are 
bein^ askfd to use the Position Analysis Questionnaire (PAQ) to describe ccrtfiln 
characteristic? of the billet you occupied In your last Njv£.l duty assignment* 
In describing your billet consider your primary' duties anU any particularly signl *- 
f leant collateral duties. (Do not consicei' incidental collateral duties chat 
occupied only a nominal proportion of your time.) 

Identification ; To be entered on PAQ Record Form (B) (White IBM form with red 
ink) 

1. Sid/; 1 (front) » On the top of the PAQ Record Form are Z rows of boxes. 
Print the following information in thot^e bor.est entering an asterisk (*) 
between items of information: 

SHIP OR STATI0N*BILLET TITLE*DE?T. (OR OTrlFR ORGANIZATIONAL UNIT)*DATE* 
YOUR NAME 

When entering this information, consider the second row of boxes as a 
continuation of the first. For date, enter today's date in sequence day, 
Bicnth, and year, with a slash between these, as lllui:trated in the 
example below; 

Example 







S 


5 




A' 


ft 


hi 
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t 




<9i 
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P 


T 




X 




1 






1 




J 


0 






f-- 











2. Side 2 (back) — top of page. Enter your name (in space *'Haine of Incumbent"). 
As the PAQ analyst, nari: box "Joh ln:unbcnt hituse.lf/* Write a brief 
description of your biiiet in the space pruvidcd, including reference to 
significant collateral duties. 

HatxnK PA(J Jub El fcra ents 

First, be sure that you are familial* with these instructions and with the PAQ 
R<:cord Fonn. Instructions ano a rating: scale arc provldvid fcr vist with each Job 
element (item) in tlse VAQ. Deterjiinc tlie apprcprinte rcsponi^c for each element 
after consideri^'.fi the concept retiecced in the joh eleniLJit it.^elf, and the scale 
provided for use witi: that element. NoLlce that different 8Cc:les are used with the 
various Job elements, as folXcws; 
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tetter 



Rating Sole 



U 



Extent of Use 



I 



Importance to Billet 



T 



Amount of Time 



P 



A 



S 



possibility of Occurrence 
Applicability 

Special Code (when this type of code is used, it applies only to the 
Job element of which it is a part.) Note that certain "Special" (S) 
rating scales do not have a "Does not apply'' answer because the 
statement applies in some degree to every billet* 



Following are three particular points that you should keep in t&ind when analyzing 
your billet: 

1. The examples given for many job elements in the FAQ serve only to 
illustrate the intended concept or scope of the Job element, and do 
not indicate the complete range of possible content. Several of the 
examples are from "civilian" types of Jobs, but they may have their 
counterparts in naval activities* You should interpret the concept ot 
each Job element as it relates to your billet* 

2. There will be many job elements that do not apply to your billet* In 
such instances simply mark *DNA" (Does not apply) . Some of the Job 
elements relate prl'jiarily to civilian JobS| and would seldom, if ever, 
be applicable* 

3. When analyzing your billet, always refer to the description of tech Job 
element in ttie PAQ itself, and then record your response on the Record 
Form, as the Record Form includes only the title of each Job element 
witnout any description or illustratleus* 

RecordinR Ratings of PAQ Job Elements 

Begin with element 1 (on following page), and mark your ratings on the Kecoi'A 
Form (b) , as in the fcllowing example: 

Example 

1(U) Written materials (as sources of information) 



This letter refers to the rating r»cale to be used for this element* 
These scales are listed at the beslnnlng of each section of the FAQ 
and also Lhu top of the PAQ Record Form (B) * In this example, scale 
value ''1" has been »uarked to Indicate the "very infrequent" use o£ 
written materials* 




,4, 



'5' 



41 



POSITION ANALYSIS QUESTIONNAIRE (PAQ) 



I INFORMATION INPUT 



I . I Sources of Job Information 

Rate each of the following items in terma of 
how much IC is used by the worker as a source of 
information in performing hla billet. 

l.l«l Vlcual Sources of Job Information 

l(U) Written materials (books, reports, office notes, job Instructions, logs, signs, eCc.) 

2(U) QusntiCative materials (materials which deal with <Iuancities or amouncs, such as 
graphs, accounts, specifications, tables of numbers, etc.) 

3(U) Pictorial materials (pictures or picture-like materials used as sources of information 
for example, drawings, blueprints, diagrams, tracings, cliarts, ohocogr&phic film, 
X-ray films, TV pictures, etc.) 

4(U) Patterns/related devices (templates, stencils, patterns, ^tc, used as sources of 
information when observed during use; do not include here materials described 
in item 3 above) 

3(U) Visual displays (dials, gauges, signal lights, radar scopes, speedometers, clocks, 
graphic displays, monitors, etc.) 

6(U) Measuring devices (rulers, calipers, scales, thickness ^augea, pipettes, thermo- 
meters, protractors, etc., used to obtain visual inforrn.it Ion about physical 
measuremt^nts ; do not include here devices described in item 5 above) 

7(U) Mcclinnical devices (tools, equipment, machinery, and collier mechanical devicei which 
are sources of Information wljen observed during u3e or operation) 

B(U) Materials in process (parts, mftterials, objects, etc., which are tource .s of informa- 
tion vhen being modified, worked on, or otherwise processed, such as bread dough 
being mixed, workplece being turned in a lathe, etc.) 

9(U) Materials not_ in process (parts, materials, objects, etc., rot in the process of 
oeing changed or modified, which are sources of iniormvjtion when being inspected, 
handled, packaged, distributed^ ol selected, etc.. such as items o: materials in 
inver.tory. storage, or distribution channels, items Doini^ inspected, etc,) 

10(U) Features of nature (geological formations, vegetation, cloud formations, and 

other features of nature wliich arc observed or inspected to provide information) 

11(U) Man-made features of environment (struct:ures , ships, buildings, dams, highways^ 
bridges, doclts, and other "man-made*' oi altered aspects of the indoor or outdoor 
enviicTiment which are observed or int^p_ccted to provide job information) 

12(U) Behavior (observing thp Actions of people or animals; for ej:amp)e, in teaching, 
supervising, etc., wh*re thlo behavior is a source of job information) 

13(1') Events or circumstances (those events the worker vi ^i j J 1 1 y observes and in which 
he may participate, such as movement of ships movemirni ot materials, airport 
control towur opciations, etc.) 

l^(U) Art or decor (artistic or decoraiivu objects or rtrran}',CMiii'nts us'^d as sources of 
job iiifoniiat ion; lor example, vtauaL aldg, paintings, interior decoration, etc.) 

ERIC 



Code Extent of Use (U) 

UUh Does not apply 

1 Nominal/very infrequent 

2 Occas lonal 

3 Moderate 
^ Considerable 
3 Very substantial 
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15(U) 

16(U) 
I7(U) 
18(U) 
19(U) 
20(S) 



1.1.2 Non-visual Sources of Job Information 



Code Extent of Use (U) 

DNA Dogs not apply 

1 Nominal /very infrequent 

2 Occasional 

3 Moderate 

A Considerable 

5 Very substantial 



L 



Verbal sources (verbal instructions, orders, requests, conversations, interviews, 
discussions, formal meetings, etc.; conaider only vtirt)al communication which is. 
relevant f.o job performance) 

Non-verbal sounds (for example, noises, engine sounds, sonar, whistles, musical 
instruments, signals, horns, etc.) 

Touch (pressure, pain, temperature, moisture, etc.; for example, feeling texture 
of surface, etc.) 

Odor (odors which the worker need^ to smell in order to perform his Job; do not 
include odors simply because they happen to exist in the work environment) 

Taste (bitter, sour, sweet, or salty qualities which are sources of Job informa- 
tion; for example, cooks, stewards, etc.) 

Near visual differentiation (using the code below, rate the amount of detail th« 
worker must see to adequately obtain job information from objects, events, features, 
etc., within arm's reach ) 

Code De?;rce of Detail 

DNA Does not apply (worker is blind or works in total darkneaa) 

1 Very little detail (for example, that required in moving boxes, dumping 

trash, opening desk drawers, etc.) 

2 Limited detail (for example, that required in crating, grinding hamburger, 

etc.) 

3 Moderate detnil (for example, that required in painting, reading typed 

letters, reading dials and gauges, etc.) 
U Considerable detail (for example, reading small blueprints, gauge cali- 
bration, etc.) 

5 Extreme detail (for example, that required in assembling srrall electrical 

transistors; repairing chronoTneters , electronic circuits, etc.; miniature 
and microminiature optical, work; etc.) 

Note on racing "Importance to Billet": 

Each of the items in the questionnaire which uses 
the ''Importance to Billet (1)" scale is to be 
rated in terms of how important the activity 
described in the item is Co the completion of the 
job, as compared with the other activities which are 
part of this job . Conaider stich factors as amount 
of time spent, the possible influence on overall job 
performance if the worker does not ptcperLy perform 
this activity, etc. 



Code 


Importance to Billet (I) 


DNA 


Docs not apply 


I 


Very minor 


2 


Low 


3 


Average 


U 


High 


5 


Eutreme 



21(1) Far visual differentiation (seeing differences in the details of objects, eventi, 
or features beyond a r m's reach ; for examj^Ie, operating a vehicle, lookout watch, 
air controller, etc.) 
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22(1) Depth perception (judging the dlacance from the observer to ohjecca, or the 
distances between objects as Chey are positioned in space, aa in operating a 
crane^ manual gun sighting, handling and positioning objects, etc.) 

23(1) Color perception (differentiating or identifying objecCSi materials, or decaila 
thereof on the basla of color; for example, identifying running lights, etc.) 



24(1) 



25(1) 



26(1) 



27(1) 



28(1) 



29(1) 



30(1) 



31(1) 



32(1) 



Sound pattern recognition (recognizing different patterns, or sequences of sounds; 
for example, these Involved in Morse code, heart beats, engines not functioning 
correctly, etc.) 

Sound differentiation (recognizing differences or cbangee in aounde in terms of 
their loudness, pitch, and/or tonn quality; for example, sonsr operation, etc.) 

Body movement aenslng (sensing or recognising changes in Che direction or speed at 
which Che body is moving without being ahle to sense t\\em by sight or hearing; 
for example, as In flying aircraft, working in internal compartments aboard ship, 
etc.; in the case of shipboard personnel, race in terms of the extent to which 
it is required in actual performance of duties) 

Body balance (sensing Che position anO balance of the body when body balance 
i-® c ritical to Job performance, as when climbing high masts, walking on slippery 
decks or on narrow gangplanks, aircraft refueling, hazardous types of maintenance 
jobs such as side cleaning, etc.) 



1.3 Escimation Act ivit las 



Code 


Imporrancp co IMllet (I) 


DNA 


Does not apply 


1 


Very minor 


2 


Low 


3 


Average 


4 


High 


5 


Extreme 



In tnls section are various operaclons in- 
volving estimation or judging activities. In 
each case consider acCivicles in which the worker 
may use any or all of cU2 senses; for example, 
sighc, hearing. Couch, etc. Continue using che 
"Imporcance to BilLeC" acale. 

Estimating speed of moving parts (escimaclng the speed of the moving parti ssso* 
ciaced wich stationary objects; for example, the revolutions per minute of a motor, 
the speed at which a lathe turns, etc*) 

Estimating speed of moving ohjeCi.s (estimating the speed of moving objects or 
materia Is relative to a fixed point or to other r.iovlng objects; for example, the 
speed of vessels or aircraft, materials on s conveyor belt, etc.) 

Estimating speed of processes (estimating Che speed oi on*golng processes or a 
series of cv^ncs while they ate taking place; for example, chemical reactions, 
Assembly operations, timing of food preparation in galley* etc.) 

Judging condition/quality (estimating thj condition, quality, and/or operational 
readiness of electronic systems, engineering systems, weapon systems, etc.; Judging 
value of surplus items to be XiquLdated; ecc.) 

Inspeccing (inspecclng produces, objects, maceriaU, cCc«, either one*i own 
workmanship or chac of others, In termc of estali I isliec .standards; for examplei 
identifying defects, classifying by grade, etc.; l)o not include here activitiee 
described in item 31 above) 

33<1) Estimating quantity (estimating the quan t i ty of objects v(tho'it direct measure ^ 

mcnc . including wclghc, number, volume;, ecc. ; for exorrrple, ol ioodi tuffs, supplies 
on hand, ecc.) 
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34(1) Estimating aize (estimating the dirnenfiions of object* without direct mcasureroent , 
including length, thickness, etc.; for example, estimating tne height of a tree, 
Judging sizes of bpxcs in loading a hold, ctc») 

33(1) Estimacin)2 time (estimating the time required for past or future events or work 

actlvitici; for example, Judging. the amount oC time to make a delivery, estimating 

the time required to service a worn machine part or piece of equipment. Judging 
the length of time required to set up a latlie, ctc<) 

2 MENTAL PROCESSES 

2.1 Decision Making, Reaaonlngj and Planning/Scheduling 

36(S) Decision making (indicate, using the code below, the level of decision making 
typically involved in the billet, considering: the number and complexity of 
the factors that arc taken into account; the variety of alternatives available; 
the consequences and Importance of the decisions; the background experience, edu- 
cation, and training required; the precedents available for guidance; and other 
relevant consideratlona. The examples given for the following codes are only 
suggestive.) 

— Code Level of Decision 

1 Low ("decisions** such as those in selecting parts In routine cleaning, 

shelving items in a storeroom, etc.) 

2 Below average ( "df^clslons" such as those in operating or dispatching 

vehicles, lubricating a truck, etc.) 

3 Average ("decisions" such os those in setting-up rrtachine tools for opera- 

tion, diagnosing mechanical disorders of aircraft, ordering office 

supplies several monchs in advance, ccc.) 
A Above avcrugc ("decisions*' such as those in making personnel decisions luch 

as promotions and disciplinary actions, determining flight plan, etc.) 
5 High ("decisions" such an those in recummcndlng major Gurgery, detcrmlniug 

battle strategy^ etc.) 

37(S) Reasoning In problem solving (indicate, using the code balow, the level of reason- 

Ling that: is required of the woiker In applying his knowledge, experience, and 
Judgment to problems) 
Code Level of Reasoning in Prohlem Solving 

1 Low (use of common sense co c&rry out simple, or relatively uninvolved, 

instruccions ; for example, sweeper, messenger, scores working party, etc*) 

2 Below average (use of some training anc/or experience to select from a 

limited number of solutions the most appropriate action or procedure In 
performing the billet; for example, Issuing clc-rk, mess stewards, etc.) 

3 Average (use of relevant principles to solve practical problems and to deal 

with a variety ot concrete variables in situations where only limited 
standardization exists; for example, draitsnan. carpenter, chip navigation, 
non-routine repair of mcclmnical equipment, etc*) 
A Above average (use of logic or scientific tiiinking to dcfir.e problems, 
collect infoimation, ebtabiisti facts, and draw valid conclusions; for 
example, individual with major responsibilities for diagnosis and repair 
of complex electronic and weapon ^ystemt. aeronautical engineering officar, 
etc*) 

5 High (use of principle s of logical or scientific tiiinking to solve a wide 
range of intellectual and practical problumt; for cvampU, comiiUindlRg a 
voBsel, research scientists, etc.) 
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38(S) 

L 



AmounC of planning/scheduling ( Indicate , using the code below, the amount of 
pUnnlng/schedullng the worker 1b required Co do which affects hli own acclvlcles 
and/or the activities of othera) 

Code Amount of Planning 

DKA Does not apply (has no opportunity to plan even hla own activities; the 
specific activities of the worker are virtually predetermined for him) 

1 Very limited (iiae limited opportunity to plan or schedule his own activities; 

for example, mess cook, side clcanei*, etc.) 

2 Limited (same planning Is required, typically of one's own work activities; 

for exainple, the nlanning that would be done by a radio operator, etc.) 

3 Moderate (a moderate amount of planning of his own or other activities la 

required; for example, a carpenter who must pi^n the beat way to build a 
siructure, a dispatcher, etc.) 

4 Considerable (a fairly large amount of planning/scheduling la required; 

for example, a leading petty officer who must plan the actlvitiea of hla 
subordinates, an Instructor who must pvcparc lectures or lesson plana, 
planning/scheduling the arrival and distribution of materiala, fttcO 

5 Extensive (substantial amount of planning/scheduling is required^ fot 

example, a dC|.r*'tTnent head, an executive officer who must plan the acti- 
vities of different work groups, contingency planning, etc.) 



2 ,2 Information Frocesslnp. Actlvltiep 

In this section are various human operations 
involving thti "processing" of information or 
data. Rate each of the following items in terns 
of how Important the activity is tc the completion 
of the job. 



Code Importance to Billet (I) 



BflA 


Does not apply 


1 


Very minor 


2 


Low 


3 


Average 


U 


High 


5 


Extreme 



39(1) Combining information ( combining , synthesizing, or Integrating information or data 
from two or more sources to establish new facts, hypotheses, theories, or a mora 
complete body of related information; for example. Integrating intelligence in- 
formation, a pilot flying aircraft, a weatherman usint; information from various 
sources to predict weather conditions, radarman, signalman^ etc«) 



AO(I) Analyzing information or data (for the purpose of identifying underlying principlea 
or facts by hrcaklnK. down information into component jjarts; for example^ inter- 
preting intelligence reports, diagnosing mechanical disorders or medical symptoms, 
ECM operatora, etc.) 

^l(I) Compiling (gathering, grouping, classifying, or In some other way arranging Inforroa- 
clon or data In some meaningful order or form; for example, prepnring reports of 
various kinds » filing correspondence on che basis of content, selecting particular 
data m be gar.hered, preparing lesson plans, etc.) 

U'liD Coding/decoding (coding information or converting coded information back to its 
original form; for example, "reading" Mortse Code, translating foreign languages, 
or using other coding systems such as shiorthand, nathemat. ical symbols, computer 
languages, drafting symbols, replacement part numbers, etc.; TTV; cryptography; 
etc*) 
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A3(I) Transcribing (copying or posting data or information lor later use; for examplei 
copying gauge readings in a record book, Keeping a bcli log, recording weather, 
etc.) 

Other iiiforitiation processing activities (specify in margin of PA^^ Record Form) 

2.3 Use of Learned Information 

45(1) Short-term memory (learning and retaining Job-related information and recalling 
that information after a brief period of time, tor example, cook, telephone 
operator, helmsman, messenger, etc.) 

A6(S) Education (indicate, using che code beljw, the level of education generally or 
typically required by persons who are selected for this occupational field; 
include education in clemcntt.fy, high school, colleges, etc.; do not include 
training in naval schools, or technical or vocational school training--sce item A8) 

Code Education (given level or equivalent) 

DNA Does not apply (little or no formal education required) 

1 Less than high "chool diploma 

2 High school dipioma 

3 Some college education (some college but not a A-year college degree) 

4 College degree (degree t'cquiring A years or more to complete^ for example, 
B.A. , B.S. , etc.) 

5 Advanced degree (M.S., Ph.D., M.D., L.L.D,, etc.) 



A7(S) Job-related experience (indicate, using the code below, che amount of aU, previous 

job-related experience in other relate d or lower-level Jobs or billets generally 

required by persons selected for the billet; do not include formal education as 
described in Item 46) 

Code J ob- r elated Experience 

DNA Does ujt apply (no experience required) 

1 Le5S than 1 month 

2 Over 1 month up to and including 12 months 

3 Over I year up to and including 3 years 
i* Over 3 years up to and including 5 years 
5 Over 5 years 



A8(S) Training (indicate , using the code below, the total amount of training generally 
^ required for persons who have had n£ prior job training lo learn to perform 

adequately in this billet; consider all types of required K; b-rc lat cd training 
except for education describcJ in item 46; include trcinin^ .it Class A, 8, and C 
schools, as well as striker, on-the-job, off-thc-job, and orientation tnining, etc. 

—Code Trai ntnA 

DNA Docs not apply 0£ very limited more than one dny'<; training required) 

1 Over 1 day up to and including 30 days 

2 Over 30 days up to and including 6 months 

3 Over 6 months up to am) including 1 year 
A Over 1 year up to and including 3 ycarc 
5 Ovor 3 years 
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49(S) Using nvathematics (IndicaCei using Che code beloWi the highest level of irathematics 
required by the billet) 



L 



Code Level of Mathematics 
UNA Does not apply 

1 Simple basic (counting, addition add subtraction of 2-digiC numbers or less) 

2 basic (addition and subtraction of numbers of 3-digiCs or more, multipli- 

cation, division, etc*) 

3 Interm(!dlatc (calculations and concepts involving fractions^ decimals, 

percentages, etc) 

A Advanced (a Igebraic , geomeCr ic , tr igonome tr ic, and statistical concepts » 

techniques, and procedures, usually applied .n standard practical situations) 

^ Very advanced (advanced mathematical and statistical tiieory, concepts, and 
techniques ; for example , ca Iculus , topology , vector analys is , factor 
analysis, probability theory, etc.) 



3 WORK OUTPUT 

3 , I Use of Devices and Equipment 
3,1,1 Hand-held Tools or Instruments 



Code 


Importance to Billet (I) 


DNA 


Does not apply 


1 


Very minor 


2 


Low 


3 


Average 


4 


High 


5 


Extreme 



Consider in this category those devices which are used to move or modify work pieces, 
matetlals, products, or objects. Do not consider measuring devices here. 



Mflnually^powered 

50(1) Precision tools/instrumonts (that is, tools or instruniLncs powered, by the user 

to perform very accurate or precise operations; for example, the use of engraver's 
tools, watchir.aker ' s tools, surgical instruir.ents , etc) 

51(1) Non-precision tools/instruments (tools or instruments powered by the user to 

perform operations not requiring f ^reat accuracy or precision; for example, hammers, 
wrenches, trowels, knives, scissors, chisels, putty knives, strainers, hand grease 
guns, etc; do not include long-handle tools here) 

52(1) Long-handle tools (hoes, raxes, shovels, picks, axes, brooms, m^jps, etc) 

53(1) Handling devices/tools (tongs, ladles, dippers, forceps, etc, utfed for moving 
or handling objects and materials; do not include here protective gear such as 
asbestos gloves, etc) 

Powered (manually controlled or directed devices using an energy source such A3 
electricity, conipreHScd air, fuel, hydraulic fluid, etc, in which the component 
part which accomplishes the modification is hand-held, su(:h as dentif;t drills, 
welding equipment, etc, as well as devices sniall enout^h Co be entirely hand-hold) 

54(1) Precision tools/instruments (hand-held powcrid tools or Inftrur.cnto used Co per- 
form operations requiring great accuracy or precision, such as dentist drills, 
soldering irons, welding equipment, sawa , etc., used lor L. ijt'cially accurate or 
fine work) 

55(1) Ncn^prec ision toola/instrumcntB (hand-held, energy-powered tools or instruments 

used to perform operations not re<',uiring groat accuracy oi prrcision; for example, 
power saws, drills, sanders, uiipfiers, etc,, ;ind related devtcts «uch as electrical 
soldering irons, spray guns or nor.zlcs, welding equipmsint, etc) 



ERLC 
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Code Importance to Billet (I) 

DNA Doca not apply 

1 Very 5olnor 

2 Low 

3 Averagt 
A High 

3.1.2 Other Hand-held Devices ^ Extreme 

56(1) Drawing and related devices (instruments or devices used in writing, sketching, 
illu&tratinp,, dra^iting, etc.; for example, pons, pencils, drawing i nstrumetics , 
artist's brus^hes, drafting equipment, etc.; do not include measuring instruments 
here, see item 58) 

37(1) Applicators (brushes, rags, paint rollers, etc., which are hand-held and uaed in 
applying solutions, oaterisls, etc.; do not consider devices c/;vered by 
items 50-55 above) 

58(1) Measuring devices (rules, measuring tapes, micrometers, calipers, protractors, 
squares, thickness gsuges, levels, volume measuring devices, etc.) 

59(1) Technical and related devices (cameras, stopwatches, slide rules, ate.) 

60(1) Other hand-held tools and devices (specify in margin of PAQ Record Form) 

3.1.3 Stationary Devices 

61(1) Machines/equipment (used to generate power, or to process^ fabricste, or otherwise 
modify parts, objects, materials, etc.; use this catej^ory in addition to indi- 
tating the controls used In the subsection which follows) 

3. I. A Control Devices (on any equipment operated or used) 

62(1) Activation controls (hand or foot operated devices used to start, atop, or 
otheL'wioe activate energy-using systems or mechanisms; for example, light 
switches, elecr.rlc motor switches, ignition switches, etc.) 

63(1) Fixed setting controls (hand or foot operated devices with distinct positions, 

detents, or definite settings; for example, TV selector switch, {tear -shift, etc.) 

6A(I) Variable setting controls (hand or foot operated devices that can be set at 
the beginning of operation, or Infrequently, at any position along a scale; 
for example, TV volume control, thermostat, rheostat, etc.) 

65(1) Keyboard devices (typewriters, adding machines, calculators, pianos, keypunch 
machlnea, etc.) 

Frequent adjustment controls (used in making frcnuent adjustments of roechaniiima) 

66(1) Hand-operated controls (conircla operated ty hand or artn lor Dvakin£ fre quent . 

but not conlinuciifi , adjustments; for example, hand controls on a crane or bull- 
dozer, valve controls, lielm of ship, ere.) 

67(1) Foot-operated controls (controls operated by foot or leg for making frequent . 
but not continuous , adjustments; for example, automobile brakes, etc.) 
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Code Importance to Billet (1) 

DNA Does noC Apply 

1 Very minor 

2 Low 

3 Average 

4 High 

5 Extreme 



Continuous controls (used continuously in operation or use) 

68(1) Hand-uperatod controls (controlH operated by hand and uscJ continuously for 
adjusting to changlni^, or possible cltanglng, slcuationa; for example, use of 
steering wheels controls on a "tracking" device, etc.) 

69(1) Foot^opcrated controls (controls oper^ited by foot and used continuously for 

adjusting to changing, or possibly changing, situations; for example, accelerator, 
etc.) 

3.1.5 Transportation and Mobile Equipment 
70(1) Man*powei'ed vehicles (bicycles, rowboats, punta, etc*) 

71(1) Powered highway/rail vehiclep (vehicles intended primarily for highway or railroad 
transportation; for example, automobiles, trucks, bu&CB, trains, etc.) 

72(1) Powered mobile equipment (movable vehic'Us not primarily intended for highway 
use; fot example, warehouse trucks, fork lifts, ruad graders, tractora, etc.) 

73(1) Powered water vehicles (ships, ftubmarines. small boats, etc.) 

74(1) Air/apace vehicles (planes, helicopters, balloons, gliders, rockctshlpa, etc*) 

75(1) Han-moved mobile equipment (hand trucks, wheel barrows^ floor polishers and 
buffers, etc.) 

76(1) Operating equipment (cranes, hoists, elevators, etc.) 
77(1) Remote-controlled equipment (conveyor systema, etc.) 
3,2 Manual Activities 

This secLion descilbes manual activities in which tools may or nay noC be uaed. 

78(1) Setting up/adjusting (adjusting;., calibrating, alignirtp^. anJ/or seCtin?. up of 

machines or cquipmant; for cxnmplr, setting up a lathe or drill press, adjusting 
an engine carburcCori adjusting, calibratlnt;, and aligning electric circuitry, 
etc.) 

79(1) Manually modifying (using hands direct ly to fori/i or oihcrwisc modify riaceciala 
or products; for txample, knuuding dough by hand, folding letters, etc.) 

80(1) Material-controlling (manually controlling cr guiding mateiials being processed; 
for example, in operating sewing machine, Jig saws, etc.) 

fil(l) Assewbling/disassembling (sitLer mnnually or with the use of hand tools putting 
parts or components together io form more complete itcmf., or taking apart or 
diacaacmbling items Into their component partft) 
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82(1) Arranging/pofiicianing (maDually placing; objects, naccriala, etc., in a apecific 

position or arrangement; iot example, in displays. In stocking stiolvea, positioning 
pationcs lor vcrtain medical and doncal procedures, ecc; do noc include tiere 
arranging/positioning which is a pitrt of the operations listed in items 78*81) 

83(1) Feeding/of f -bear Ing (manually Inserting, throwing, dumping or placing materi'alfl 
into or resnoviog them from machines or processing equipment ; this category la 
not to b«2 uscd in dericribing opera:itiJkS in wliich the worker ;,iamjally r.ul<ieg 
or cuntrol s the nwitecials or parts during processing, as in item 80) 

84(1) Physical handling (physically handl.ing objcctS| materials, human beings, etc., 
either manually ur with nominal use of aiding devices, for example, in certain 
warohoL'Sin^ activities, loading/unloading conveyoi belts or trucks, packaging, 
hospital procedures, etc.; typically there is little requlierr.cnt for careful 
positioning cr arrangement ot objects; Include here relatively unlnvolved 
handling operations not provided for in items 78-83) 



3.3 Accivltles of the Entire Body 

8S(I) Highly skilled body cocrdlnation (actlvlcies Involving extensive, and often 

high ly- learned coordination activities of the whole body, such «i charactcrited 
by athletic activities) 

86(1) Balancing (maintaining body balance or equilibrium to prevent falling when 

flCanJing, walkin^, running, crouching, etc., on narrow, sllpp^iry, icceply inclined 
Of erratically moving surfacea; for example, walking on narrow elevated plank, 
during underway replenishment, etc.) 

3 .A Level of Physical Exertion 

87(S) Level of physical exertion (indicate, using the code below, the general level 
of body activity, considering the freguency and cf for t required to perform joh 
tasks involving pushing, pulling, carrying, lifting, etc., during an average 
u^ork day) 

Code Level of Physical Exertion 

1 Very light (occasionally walking or standing! and/or occasionally moving 

light objects, materials, etc., such as yeoman, draftsman, zadlo 
operator , etc .) 

2 Light (frequently walking or standing and/or frequently exerting force 

equivalent to lifting tip to approximately 10 pounds and/or occasionally 
exerting force equivalent to lifting about 20 pounda) 

3 Moderfite (frequently exerting furcea equivalent to lifting up to approxi- 

mately 23 pounds and/or occasionally exertln;-, lorcea equivalent to 

liftinK up to flpproxiratRly 50 pounds; for example, light engine 

mecl>anic, bus driver, etc.) 
A Heavy (frequently exertinp. forces equivalent to Ijitlng up to approximately 

50 pounda and/or occasionally exming forces cqjiivalent to lifting up 

to approximately 100 pounds; for example, gcnurnl lahorer, bu'ldoxer 

operator, h'^ovy equipment rrc;cliai\ic, etc.) 
5 Very heavy (fieauently exerting forces equivalent to lifting over 50 

pounds and/or occasionally exerting forces ovt r chat required to lift 

100 pounda; lor example, stevedores, etc») 
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Code 


Anjci.vt ol Time (T) 




DNA 


Does not apply (or iJ very 






i nc identa 1.) 


3.5 Bddy Positions/Postures 


1 


UnJer 1/10 of the time 


2 


Between )/10 and 1/3 of the time 


Indicate by code the approximate 


3 


Between 1/3 and 2/3 of the time 


proportion ot working time the worker is 


U 


Over 2/3 of the tirne 


engaged m tne following activities 


5 


Almost continually 



(iioa. fi8-92) 



88(1) Sitting 

89(T) Standing (do not Include walking) 
90(T) Walking/running 

91(T) Climbing (for example, painter , telephone lineman, etc.) 

92(T) Kneeling/sL ooping (kneeling, stooping, crawling, crouching, and other related body 
positions which may be uncomiortable or awkward) 



3.6 KarJpu lat ion/Coordi fiat ion Activitiet: 

Kate the following items in terms of how 
important the activity is to completion of 
the Job. 



93(1) Finger manipulation (making careful finger movements in various types of acti- 
vities; lor example, fine assembly, uso of precision tools, repairing watchei, 
use of writing and drawing instruments, operating keyboard devices, £tc«; 
usually the hand and arm arc not involved co any great extent) 

94(1) Hand-arm manipulation (the manual control of manipulation of objects through 

hand and/or arm movements, which may or may not require; continuous vioual con- 
trol^ foi exaraple, repair ing ou^^Lries , semaphore signalling, etc.) 

93(1) Hand-arm sLcadincKS (niaintaining a uniform, controlled liand-arm poaturi; or 
movement; for example, using a welding torch, performing surgery, btc») 

96(1) Bye-hand/foot coordination (tht coordinntion cf hand and/or foot movements 

wherc! the movement must be coot diii,i ted with what iii seen; tor tsxample, driving 
a vehicle, operating a sewing rachine, operating winch, tuning radar, using 
electronic lest equipment for aligiLtnent, etc.) 

97(1) Limb inovement without visual control (movement of bc*dy limbs from one position 

to another witnout the ube of vision; for example, reaching for controls without 
looking, touch typing, etc.) 

9?(I) Hand-ear coordination (the cootdinatien of hand movements with sounds or in- 
sttuctionr. that are heard; for example, tuning radio receivers, piloting air- 
craft by control tcwfti instructions, etc.) 



Code 


Importance to Billet (I) 




Does not apply 


I 


Very minor 


2 


Low 


3 


Average 


A 


High 


5 


Extreme 
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U RELATIONSHIPS WITH OTHER WORKERS 



Code Importance to Billet <I) 

DNA I)i'es not apply 

1 Very minor 

2 Low 

This section deals with different aspects ^ Averagt 

of Interaction between people Involved In ^ High 



various kinds of work 
(4 , 1 Contmunl cat Ions 



5 Extrene 



Rate the foUwinfe In terms of how Important the activity Is to the completion 

of the billet. Some jobs may involve several or all of the Items In thld section* 

4.1.1 Oral (communicAtUig by speaking) 

9S(I) Advising (dealing with Individuals in order to counsel, and/or guide thetn with 
regard to problems that may be resolved by .Ve^al, financial, scientific, tech- 
nical, clinical, spiritual, and/or other professional principles) 

100(1) Negotiating (dealing with others in order to reach an agreement or solution; 

lor example, negotiating procurement contracts, diplomatic relations, r*tc») 

101(1) Persuading (dealing with others In order to influence them toward tome action 
or point of view; for example, public relations officers, etcO 

102(1) Instructing (the teaching of knowledge or skills, cither in an infonnal or 
formal manner, to others; for example, instructor, petty officer teaching a 
striker, etc.) 

103(1) interviewing (conducting interviews directed toward some specific objective; 

for example^ inturvLewing applicants In recruiting office, career counseling, 
etc.) 

IC4(I) Routine information exchange (the giving and/or receiving of information of 

a routine or simple nature; for example, radio operator, receptionist, information 
clerk, etc.) 

105(1) Non-routine info-rmation exchange (the giving and/or receiving of information o£ 
a non-routine or complex nature; for example, cnt^ineei's discussing shipyard 
overhaul, officers* call, CIC to OOD, lookout to OOU, etc.) 

106(1) Public ttpeaking (making speeches or formal presentations before relatively 
large audiences; for example, lecturing, radio/TV broadcasting, delivering 
a sermon, etc.) 

4.1.2 Written (conimunicating by written/printed material) 

107(1) Writing (for cxanplc, wtitinc or dictating letters, reports, etc., writing 
notices, writing instiuctions, ccc. ; do not Include transcribing activities 
described in item 42) 

4. 1.3 Other Communications 

108(1) Signaling (ccnnunicating by some type of signal; for examples, hind signals, 
semaphore, wnlstlcs, horns, bells, lights, etc.) 

109(1) Code communications (telegraph, cryptography, shorthand, etc.) 
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4,2 Ml ace 1 Iincous Interpersonal Re lot lonshlpg 



110(1) Entertaining (performing to amusn or entertain others; for example, on stJige, 
TV, clubs, etc.) 

111(1) Serving/caLer ing (attending to the needs of, or pcrforining personal services for, 
ot!i*rs; tor example, mess cook, barbeis, sick-bay attendant, etc.) 

A . 3 Amount of Joh»requircd Personal Contact 

112(S) Job-rcquired personal contact (indicate, using thv code below, the extent of 

job-requ 1 led contact with ethers, individually oj: in groups; for example, contact 
witii patients, students, the public, supcriorR, auDordj nates , fellow shipmates, 
official visitors, etc.; consider only personal contact which is definitely 
part of the billet) 

• Code Extent of Required Personal Contact 



Very infrequent (almost no contact with others is required) 
Intrequent (limited contact with others is required) 
Occasional (moderate contact with others is required) 
Frequent (considerable contact with others is required) 
Very frequent (alcr.osc continual contact with others is required) 



Code 


Importance fo liillet (1) 


DNA 


Does not apply 


I 


Very minor 


2 


Low 


3 


Average 




High 


5 


Extreme 



4.4 Types of Job^required Personal Contact 

This sect lor. litts types of individu als with 
whom the worker must have personal contcct in 
order to peilorm his Job. Indicate by code the 
impor c*jncc oi contact with each of the types of 
individuals listed below. Consider personal 
contact fiot only with personnel within the 
organization, but aleo with personnel from 
other organiiations, if contact with them la 
part of the bil let . 

113(1) Executives/officials (flag of fleets, squadron commanders, commanding officers, 
executive officers, etCi) 

114(1) Middle management/staff personnel (department and division officers^ other stiff 
officers, etc.) 

115(1) Supervisors (those personnel who have imtrediate responsibility for a work group; 
for example, leading petty officers, etc.) 

116(1) Professional pcisonnel (doctors, lawyers, scientists, engineers, professora, 
teachers, consultants, etc.) 

117(1) Semi-professional personnel (technicians, draftsmen, designers, photographers, 
suiveycrs, and other personnel who are entja^ed in nctivitits rcquirir.g fairly 
extensive education or practical experience 'i<(it wjuch typicsUy involve a more 
cestrictcd area of operation than that of professional personnel) 

116(1) Clerical personnel (personnel engaged in office work, such as yeoman, personnel 
cicn, dispersing clerks, etc*) 

U9(I) Manuel and service workers (personnel in skilled, seiRl -ski 11 cd , unskilled, and 
related types of work, such as deck crew, engine room crew^ etc.) 
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Code Importance to Btllet (I) 

DNA DocB not apply 

1 Very minor 

2 Low 

3 Averagt 

4 High 

3 Extreic« 



120(1) Sales personnel 

121(1) Buyers (purchasing aKcnCs, not public cuitomeri) 

122(1) Public customers (as in ship service stores, base cafeterias, etc.) 

123(1) The public ( not Including customeL's or persons in other specified cflteji;orief ; 

include Che *'public*' as contacted by, for example, shore patrolmen, ind nsEters 
at arms, etc*) 

124(1) Students/ trainees/apprentices 

123(1) Clients/patients/counselecB 

126(1) Special interest groups (fraternal and service organizations, minority groups, 
wive's groups, property owners* etc.) 

127(1) Other individuals (include here types of persons not described in items n3»l26 
above, but, wbenevcr possible, use one of the above categories) (Specify in 
margin of PAQ Record Form) 

A, 5 Supervision end Coordination 

4*5.1 Supervitilon/OirecCion Given 

126(S) Supervision of non-supervisory personnel (indicate, using the code bclov, the 

number of perscns direct ly supervised who arc actual ly involved in the repairing 
of equipment, in maintenance, in service activities, .t>tc« , and do not supervise 
others; this item would apply, for example, to most "first line" supervisora, 
most division officers, Icadinj^ petty officerSi etc. 

— Code dumber of Non" supervisory Personnel Supervised 

DNA Docs not apply 

1 I or 2 workers 

2 3 to 5 workers 

3 6 to d workers 

4 9 to 12 workers 

5 13 or more workers 



129(S) Direction of supervisory personnel (indicate, using the code below, the number 

Lof supervisory personnel--thosc who have responsibi ixty for the superviilcn 
or diiection or others--who rc^jorr. di rectly to the person holding this position; 
this item would apply to most deportment headt^^ ctcO 
Code Number of Supervis o ry Pcrronncl Directe d 

DNA Docs not ^KP^y (docs not direct supervisors) 

1 I or 2 supervisory personnel 

2 3 to 5 supervisory personnel 
5 6 to 8 supervisory personnel 
A 9 to 12 superviso::y personnel 

3 13 or more supervisory personnel 
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I30(S) Xoc^l number of personnel for whon rccponslble (Indicate, using the code beloWi 
the totol numScr of personnel for whom the person holding this Job is either 
direct ly or inJ i rectly responsible; for example, a -commanding officer wculd be 
responsiiilu tor ail personnel under his coinmand; and department, division, and 
leading pcciy oificers would be responsible for oil within their sphere of 
command; use this item in addition to 128 and/or 129) 



131(1) 
132(1) 



Code Total number of personnel for whom responsible 

Does not apply (not responsible for ochcr personnel) 

10 or fewer workers 

11 to 30 workers 
31 to 230 workers 
251 to 730 workers 
731 or more workers 



4.5.2 Other Organizational Activities 

This subsection includes activities of a 
coordinating » staff, or supervisory nature. 



Code 


Importance to Billet (I) 


UNA 


Does not spply 


I 


Very minor 


2 


Low 


3 


Average 




High 


5 


Extreme 



Supervises non-cmployecs (students, patients, etc.) 

Coordinates activities (ccordlnatee , monitors, or organizes the activities of 
others to achieve cRrtai.n objectives, but docs not have line management authority; 
tor exanpl.', special services officer, club cotnn.ittee chairman, etc.) 



133(1) Staff functions (advises, consults, or gives other types of assistance to line 
officers; for example, legal of f icar , Intelligence officer, etc.) 

4.3.3 Supervision Received 

134(S) Supervision received (indicate, usin^ the code below, the level ot supervision 

Lthe worker typically re-zaives) 
Code Level Qf Supervision Receivad 

1 iDuneuiate supervision (receives clo!>e supervision relating to specific 

woi k activities, including assignments, methous, etc.; usually receives 
frequent surveillance over job activities) 

2 General supervision (receives i^encral :tupervision relating to work activities) 

3 General direction (receives only very ^'.cacral guidance relating to job 

activities, primarily guidance with rc£;pect to yauaial objectives; hAS 
raiiicr broad latitude for dctcririinin;; mctnous, wot k schodiiliiig, how to 
Achieve otjective^. etc.; for example, department and division officers, 
etc. 

4 Ncmlrral direction (receives only nominal direction or guidance in job, 

au in the case oi a r.uinager of an eri.anizn 1 1 on or a siajoi sul-division 
Ihk'reof, and is theiefore subject only to very broad policy guidelines; 
for example, commanding oflieers, etc. 
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135(T) 
136 (T) 
137(T) 

133(T) 

139(7) 
140(T) 



5 JOB CONTEXT 

5,1 Physical Working Conditions 

This section lists various vorking 
conditions. r<aLC tli»i averas g nnount 
of time the worker ic exposed to nach 
condition durini; a typical work period. 

3*1*1 Outdoor Envlronncnt 



Code n:nount of Tlno f.T) 

DNA Uocs not apply (or Is very 
incidental) 

1 Under 1/10 of tlie time 

2 B'jtween l/IO and 1/3 of Che time 

3 lictwccn 1/3 and 2/3 of the time 
^ Over 2/3 'jJ the time 

3 Alrio&t colli. tnufllly 



Out-of-door environment (susceptible to changing veathei' conditions) 

5.1.2 Indoor temperatures (do not, consider indoor temperature conditions that 
are simply a function of the weather; for kxafnple, heat in suDsner) 



High temperature (conditions in which the worker might experience severe (flacom* 
fort or heat stress, such as in boiler rooms, around furnaces, etc.; typically 
this would occur in a dry atmosphere at about 90^ K. and in a humid atmosphere* 
at about 80*' F. or SS** FO 

Low temperature (conditions in which the worker is exposed to low temperatures 
vhich dre definiLi^ly uncomfortable even though clothing appropriate for the 
conditions may be worn, such as refrigerated rooms, etc.) 



3.1.3 Other Physical Working Conditions 



Air contamination (dust, fumes, s;noke , toxic conditions, disagreeable odore, 
etc.; consider here air contamination or pollution which is an irritating or 
undesirable aspect ol the billet) 

Vibration (vibration of whole body or body limbs; for example, driving a tractor 
or truck, operating an air hammer, etc.) 

Improper illumination (inadequate lighting, excessive glare, etc,) 



Code 


AiTif.unt ot Time (T) 


DNA 


Does not apply (or is very 




incidental) 


1 


Under l/lO of the time 


2 


brtwern 1/10 and 1/3 of the time 


3 


BGtwfcn 1/3 and 2/3 of the time 


4 


Over 2/"i of the cime 


5 


Almost continually 



Dirty enviropjoent (an environment in which the worker and/or his clothing 
easily becomes dirty, greasy, etc.; for example, environments often associated 
with engine rooms, foundries, highway construction, furnace cleaning, etc*) 

Awkward or confining work space (conditions in wiUch the body is cramped or 
unCCQfortable) 
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143(S) Noise intensity (indicace, using the code below^ the typical noise level to 



C ode 

I 
2 
3 

4 



Nolsti Incsnalty 

Very qaict (intensive care ward in hospital, photo lab, etc.) 
Quiet (injny private ofLiccs, libraries, etc.) 

Hodurate (office where typewriters are uscd» li^ltt automobile traffic, 

ship service utore, etc.) 
Loi.J thnavy traffiCj machine shops, carpenter shops ^ etc.) 
V«cy loud (close to jet engines, large earch-movinR €^uipincc\t , riveting, 

etc.) 



5.2 Physical Hflzards 



Code 


Possibility of Occurrence (F) 


No 


No possibility 


I 


Very limited 


2 


Limited 




Moderate 


4 


Fairly high 


5 


High 



The four Items which follow describe accidents or UineRSCs which may result 
from exposure to hazards. Kate the i^T OSsibilicy of the oo.c^rrence of each of 
the types of accidents/illnesses to the typical worker in this billet. In 
making tht? ratings consider the Bafety/accldent record of workers In this 
billet, and/or the possibility of accidents uuc to such fdclurs as: traveling 
ac high s^jeeJSf being in high places, worki n,; with .irliintry , sharp tools, hot 
or very cold materials, expostJie to /ailing objects, daiijscrous chomicals, explo- 
sives, toxic fumes, nuclear and radio frequency radiatioc, high voltages, etc. 

IA4{P) First-aid cases (minor injuries or illnesses which typically result in a day 
or le&s of "losL'^' time and are usually remedied with flrst-uid procedures) 

145(P) Temporary disability (temporary injuries or illnesses which prevent the worker 
from performing his job trora one full day up to txtundtd periods of time but 
which do not result in permanent disability or impairment) 

146(P) Permanent partial impairment (injuries or Illnesses rciultifig in the amputation 

- ' or permanent loss of use of any body member or part thereof > or permanent 

impairment of certain body functions) 





PossiJiiitv 01 Occurrence (P) 


No 


Mo possibility 


1 


Very limited 


2 


Linlted 


3 


Moderate 




rnitly high 




Hiijh 



l<i7(P) Pcinianent total disability/death (injuries or illpes.scs \:nlch totally disabl'j 
the worker an(J permanently prevtnt his further jiuiulul LM-:ployment ; for examfile, 
loss of. life, sightj limbs., hands, radiation sickness, etc.) 
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5. 3 Personal and Social Aspects 

This section Includes various personal 
jnd social aapccts of Jobs. Indicate 
by code the importance of these aspects 
as a part of the billed. 



Code Importance to Billet (I) 

Does not apply 
Very minor 
Low 

Average 
Hifc:h 
Extreme 



148(1) Civic obligations (because of Che Job Che worker assumes, or is expected Co 
assume, certain civic obligations or responsibilities, as n 1 ph t be the case 
with certain public reiaCioiis officers, coTijnandin^^ officers, etc.) 

149(1) FrusCratinR situations (Job situations in which attempts to deal with problcn^s 
or to acnie»v« Job . oh jectlves am seriously obstructed or hindered, and may 
thus contribute to frustration cn the part of the worker) 

150(1) Strained personal contacts (deallnj? with individuals or p.roups in "unpleasant" 
or "siralncd" situations; for example, certain aspects of shore patrol work, 
handling certain mental patients, MAA, etc.) 

151(1) Personal sacrifice (beiUR willing to Tnjke particular perBcn/il sacrifices while 
being of service to other people or tlit* objectives of an organization; for 
example, chaplains, etc.; do not consider physical hazards here) 

152(1) Interperson^il conflict situations ()ob sltuaticns In wliich there iiic virtually 
inr.vi table differences in objectives, opinions, or viewpointf between the 
worker and otncr persons or proups of persons, and which may "set the stage" 
for conflict; for example, supervisors who must enforce an unpopular policy, etc.) 

153(S) Non-Job-rcqui red social contact (indicate, usln^ the code belov» the o pportunity 
to engage l;i Inf ormal , non*J ob-requlred conversationj social interaction, etc. 
with others uhile on the Job; for expmple, barber, recppL ionise , member of 
working part;y, etc.; do not include here the personal contacts required by 
the job as described in Item 112) 

Code Opportunity for Non-job-required Social Contact 

1 Very Infrequent (almost no opportunity) 

2 Infrequeat (limited opportunity) 

3 Occasional (moderate opportunity) 

4 FrcqucKC (consideraU]c opportunity) 

5 Vi?r>' fr<-'quenc (almost continual opportunity) 



6 CTHEP. JOB CHARACTERISTICS 
6 . 1 Apparel Wor n 



Co.lf ApplirabilJty (A) 

I^iiA Ikica not apply 
1 Ijocs spply 



For each item mark DNA if the item does noi; apply, a one (1) if the item applies. 
"Note: One or more iccr.a in this atctlon nay ba a^^pllcable. 

15A(A) Business suit or dress (expected to wear, vV.en appropriate, presentable civilian 
clothing such as tie and jacket, street dinss, etc.) 

155(A) Specific unifoxn/ apparel (service dress uniforms; mark '*dccs apply" except in 
unusual clrcumt;tance8) 



156(A) Work clothing (dungarees, ef..) 
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157(A) 

158(A) 
159(A) 

160(A) 



161(A) 
162(A) 



163(A) 
16A(A) 
165(A) 



166(A) 
1C7(A) 
168(A) 



169(1) 
nO(I) 



Code Applicability (A) 

DNA Docs not apply 
1 Docs apply 

Protective clothing or gear (clothlnR or equipment worn as a regular part of 
the job to protect the workisr; foi cxainple , safety helraeta, Roj^/jjlea, noise 
flupprcBBor*> , safety ahoes, Insulated Riov<?H or clothlnp^ protective naska, 
etc.; LlUc Itera does nor apply if only worn occasionally or rarely) 

Informal attire (sports wear, etc.; m:trk ^Moes not apply'^ except In very unusual 
circumacances) ' V 

Apparel style optional (Btyle totally; optional ; mark "does Tiot apply" except 
in unusual clrcuinstancee) 

6.2 Licensing 

Licensing/certification required (to be restricted to such fields os medicine, 
nursing, lav, etc») 



Code Applicability (A) 

DNA Does not apply 
1 Does apply 



6.3 Work Schedule 

6.3.1 Continuity of work (as relevant to 
total year) 

Regul.9r work (special instruccioria In analyzing naval billets: mark "1'^ for 
this iceis) 

Irregular work (special instructions in analyzing naval billets: mark "DNA" 
for this item) 

In each of the followinB two groups of items, niark one (1) for the item that 
cost nearly applies , and maik IJNA for all other itcns in that group. 

6.3.2 Regularity of working hours 

Regular hours (same basic work schedule every week) 
Variable shift work (work cMft varies from time to time) 

Irregular hours (works variable or Irregular hours, depending on rcqulrcnenta 
of the service) 

6.3.3 Day-night tfchedule 
Typical day hours 

Typical night houro (including evening work) 

Typical day an3 p.if^ht hours (works some days and some nights, depending on 
work shifts. Job demands^ schedules, or oiher Job factors) 



Code Importa nc e to Billet (1) 



6 . 4 Job Deffianda 

This SGCTiion listd various typos of 
<ieciands that the job e t nation may impo.'je 
upon the worker, usually requiring tliat 
he adapt to thcr>e in oi'aaT to perform his 
work eatistactoj l]y . R:ite LiiC following 
Itans In tcrmjj of how irajiOrtant they are 
to thfe billet. 

Specified work pace (aa on a controlled assembly line; this would oeidom spply 
to a naval billet; 

Reptititive aotivlcif5 (perf onnance of the same pliyclcal or 3»ental actlvltlea 
repeatedly, wltiiour interrupt f.on, for perloda of time) 



DNA 


Does not apply 


1 


Very minor 


2 


tow 


3 


Average 


4 


High 


5 


Extreme 
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171(1) Cycled work acclvXclee< (performance of a sequence or schedule of work accivicies 
which typically occurs on a weekly , daily, or hourly basis and wliich typically 
ollows the worker eomd freedom of action sc Long as he neets a schedule; for 
exainple, a oecuritv guard patrolling his bea t ^ preparing; scheduled reports, 
etc.; do not include here activities more nearly described as repetitive acti- 
vities in' Item 170 abc»ve) 

172(1) Following sot procedutres (need to follow 8pf;cll:lc set procedures or routinea 
in order to obtain satisfactory outcomes; for example, following chi'jck-out 
list to Inspeet equipment or vehicles, followinf^ procedures for changing a 
t ire , performing sped f led labor £itory tests , e tc . ) 

173(1) Time pressure of situation (meal hours in mess hall^ urgent time deadlines, 
rush jobs, ctCr) 

« 

174(1) Precision (need to be more than normally precise and accurate) 

X7S(l) Attention to detail (need to give careful attention to various details of onG*6 
work, being sure that nothing is left undone) 

176(1) Recognition (need to identify, recognize, or "perceive*' certain objects, events, 
proceiises, behavior, etc., or aspects, features, or properties thereof; th^s 
item is primarily concerned with "recognition" of that which is "sensed" by 
vision, hearing, touch, etc.) 

177(1) Vigilance: Infrequent events (need to continually search for vary infre que ntly 
occurring but relevant events in the Job altiiation; for example, look-out 
watch, observing instrument panel to identify infrequent clmnge from "nonral^'* 
etc.) 

178(l) Vigilance: continually chanj^ing events (need to be condnuilly avarc of varia- 
tions ""n a coutinually or frequently changing Eituatlon; for example, driving 
in tra -ic, controlilns aircraft traffic, continunXly watching frequently changing 
dials arid gauges, etc.) 

179(1) Working under distr^ictions (telephone calls, interruptions, disturbances from 
others, etc.) 

180(1) Updating Job kxiowledge (need to keep Job knowledge cjrrent, being informed 
of new developments related to the billet) 



181(A) 



Code AppH cabllity (A) 



182(1) 



Does net apply 
Does apply 



Special talent (using the code above, indi- 
cate if a ballet requires some particularly DNA 
unique talc J t or skill r.hat is not covered 1 
by othei" items ; typically this Item would 
apply to bA-Ilcf. in which tbt very unique skill or L'haracterisLlc of the worker ic 
clearly doinlnant, as in certain cnttrtain.^euL aotl ^/iilcs ; Cue item mr.y be used, 
however, in cc'ttain otrier kin:!« of 3Jtuatlon:j, but 0!i!v^ whuro thrre is some 
distinctly unique or tjpecial ul'lll or talent Involvt-d,; (If "T* It* marked, writo 
the apecial talent in ihc margin of the PAQ ki.cord lora.) 

Anount of Tlr c (T j^ 

I»OL»s r.o: apply (or is very incldtntal) 
Under 1/10 ot L^e time 
liotweei* 1/10 iiw\ 1/3 of the time 
lietveen 1/3 nnd 2/3 of the tlae 
Over 2/3 of the tirne 
Alr.oiit continually 



Travel (indicate by code the 
proportion of a typical year in 
which the incun^ent would be away 
from his place ni rcaidence) 



Code 

d:;a 

1 
2 
3 
4 
5 
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6.5 F^e3pons^biUty 

This section inc^.ud'js cypes of tesponsiblliCy which may be associated with the 
decisions and HCtion.s ot the worker, Indicate by code the degree oi each type 
of I'csponsibilir.y involved in the billet, 

183(S) Responsibility for the safety of others (indicate, using the code below, the 
^' degree to v/^iich the work requires diligence and effcrt to prevent Injury to 
others; do not include hazards beyond the control of the individual concerned 
with Che billet) 

" Code Dej'rce^of Hesponsl bi li ty for the Safety of Others 
DNA Does not apply 

1 Ve:y limited (worker has minimum responsibility for the safety of others; 

for t^xamph;, he nu3y only use small hand tocis, non-hazardous machines, etc.) 

2 Lloiited (worker must exercise reiisonab le care in ordtir to avoid injury 

to others; for example, operating lathes, punch presseii, and similar 
equipment) 

3 Intermediate (worker must be especially careful in order to avoid injury 

to otru;rs; fur ex&rnple, operating overhead cranes, driving vehicles, etc,) 

4 Substantial (worker muiit exercise coni;tant and st tUstant ia I care in order 

to prevent serious injury to utliers; lor example, handling dflngerous 
chcmiculs, ucing explonives , insuring that recoil area of guns ia 
clear, rtc.) 

5 Very substantial (the safety of others depends almost ent ire ly on Che 

correct action of Che worker; for example, piloting an aircrsfc, per* 
forming major aurgery, etc») 

184(5) Re.spcnsibil i c V for material assets (indicate, using ttje code below, the degree 
CO which the /urker is directly responsible for waste, damage, defects, or 
Other loss of vchie to maicrial assets or property, such as materials, products, 
parts, cqu ij-mt-'nt , cash, etc., thai miglit be caused by inattention or inadequate 
job performance) 

• Cod e Decree of Ke s ports ib i li "y for Material Assets 

1 Veiy limit'^d (for exampin, a few dollars) 

2. Lirklted (tor exa'.npie, up to cbout one hundred doHsrs) 

3 Interme Jirtt^ (fcr L»xair.ple, a few hundred dollars) 

4 Suh£Carii>^'I (tor pxa.itple, one or two thousand dollars) 
3 Very substantial (fcr example, inure than two thousand dollars) 

18S(:}) Genpital lesponsihility (indicate, using the code below, the degree of **generil*' 
/responsibility cisujciated with this billet in terms of the extent to which Che 
vorl'.cT is "rer.pLMSibIc" ioK nuy cl a n-.miber ui activlMi-s such as: accountii.^, 
aitalyzir!^, coropcstin^, devclopinf, , Oe signing, eva lua t i»i|', , iort-castlng, initlsClfig, 
p Ijimi nj; , prc^'.raniu ng, proposing , schodul , sponsor ir,i , staf 1 ing, wr 1 1 Ing, 
etc.; do not consi».'er here rc';ponsibi lity fur ttie salcty of others or rcepon- 
s.bility tor assets as described in items 183 and 184) 

£^ Codii I>srp.e of Ocr.erul F^^snofisihillty 

1 Vary llmiled 

2 J.i.mited 

3 Interc«ed late 

4 Substantial 

5 Very sobrtantlaL 
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6.6 Job Structure 



186(S) Job istructuti: (Indjcate, ualiiR the code below, the umount of "ctrucCure" of the 
blUct, cIkic id, thu flcgree Co which the billet activities are "pre-detcrmtned" 
for Che workt-r by the noturo ul the work, the procedurea, or other blll-et 



characteristics; the :nore highly-st r uctured billets pemit less deviation ifroa 
pre-detcrmlr.ed patterns, and little if any need for innovation, decision making, 
or adaptacion to chon^ln^ aicuationo) 

Code Ar.ount of Job Structure 



1 Very hii^-.li structure (virtually no deviation from a pre-deterralned Job 

'Woutjne/' for example, routine assembly work, etc.) 

2 Considerable structure (only moderate deviation from pre-dctemincd work 

"routine" is possible; for example, disbursing clerk, stock handler. 



3 Intermediate structure (considerable change from a "routine" is possible; 

work pctivities chanj^e considerably from day to day or even frra hour 
to ht}«jr. bul usually within some reasonable and expected bounf's; for 
example, carpenter, mechanic, machinist ^ etCi) 

4 Lir.ited structure (relatively little routine work; the Job is characterixed 

by considerable opportunity for improving methods devices, etc., and 

the necessity for making decisions; for example, public relations oiFficer 

investigators^ etc.) 

5 Very low structure (virtually no established "routine*' of activitiea; the 

position Involves a wide variety of problems which must be dealt with; 
the £oivitians co these problems allows for unlimited resourcefulntjss and 
initiative; for example, major responsibility for research and develop- 
!7>t'nt activities , etc.) 

6.7 Criti ca llty of Poclr.ion 



187(S) Criticality of position (indicate, Lfsinj; the code below, the degree to which 
4 inadequate billet performance by the worker in this pci^lticn if critical in 

ttnns of possible detrimental effects on the orfir.nizaf lonai oper^itions, aoi;eti, 



reputation » etc., or on the public or other peoplt; consider the duration of 
such consequeiscrtf , whether Immediate or loi.g-term, their seriousness, arid the 
extent to which they have restrictt-d or widespread effects) 



Code Degree of Criticality of Position 

1 Very low 

2 Low 

3 Moderate 

4 High 

5 Very high 

188-19A Pay/income (Do not use these items.) 



etc. ) 




APPENDIX B 

Allowances and Benefits Used in Computing 
"Direct" and "Total" Naval Compensation 
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APPENDIX C 

Mean **Dlrect** end "Totml" Naval Conpenaatlon 
Under Varying (A^ B and C) Assumptions » 
and Mean "Civilian Job Value" For Each Pay Grade 
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Appendix Table CI 

Mean "Direct'^ Naval Compenaatlon Under Varying (Ap B and C) 
Aaaunptlons, and Mean "Civilian Job Value" 
For Each Pay Grade 1/ 



Pay 
grade 


Sample 
Size 


High (A) 
assumptions 


Low (B) 
assuvptlons 


Low (C) 
assunptions 


Civilian 
job value 


E-Z 


*»*» 


9 O,Z01 


6 C C01 

5 5,521 


5 5,521 


9 7,5oo 


E-J 


1 £l 

lol 


a mo 
o , /UZ 




C OA/. 

5,894 


8,059 


E-4 


171 


8,240 


6,393 


6,393 


9,266 


E-5 


117 


9,214 


7,160 . 


7,161 


10,315 


Z-6 


66 


11,275 


9,904 


9,904 


12,452 


E-7 


34 


12,802 


10,441 


10,441 


13,120 


E-8 


9 


13,793 


11,229 


11,229 


14,824 


0-1 


4 


9,919 


8,386 


8,386 


15,490 


0-2 


12 


13,209 


11,217 


11,217 


16 ,005 


0-3 


81 


16,731 


14,305 


14,305 


16,593 


0-4 


110 


19,467 


16,708 


16,708 


18,070 


0-5 


35 


23,396 


20,215 


20,215 


18,668 


0-6 


5 


29,289 


29,289 


25,509 


20,288 



i/ These values vere used In preparing Figure 1« and do not Include 
fringe benefits 
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Appendix Table C2 

Mean "Total" Naval Conpensatlon Under Varying (A, B and C) 
Assuvptiona, and Mean "Civilian Job Value" (Including 
Fringe Benefits) For Each Pay Grade \l 



Pay Saaple High (A) Low (B) iov (C) Civilian 

grade size aasuBptiona aasumptlona avsunptlona Job value 



E-2 


44 


$ 7,094 


$ 6,400 


$ 5,964 


$ 8,557 


E-3 


161 


7,633 


6,802 


6,344 


9,126 


E-4 


171 


9,840 


7,335 


6,861 


10,492 


E-5 


117 


10,987 


8,183 


7,638 


11,679 


E-6 


66 


13,216 


10,309 


9,620 


14,100 


E-7 


3* 


15,210 


11,819 


11,033 


14,856 


E-8 


9 


16,385 


12,721 


11,836 


16,786 


0-1 


4 


11,634 


9,421 


8,834 


17,540 


0-2 


12 


15,299 


12,362 


11,654 


18,123 


0-3 


81 


19,290 


15,760 


14,774 


18,788 


0-4 


no 


22,348 


18,388 


17,161 


20,461 


0-5 


35 


26,655 


22,174 


20,675 


21,138 


0-6 


5 


32,986 


27,826 


25.949 


22,973 



1/ Theae values were used In preparing Figure 2. 

Ij Adjusted to include tha value of fringe benefits. 



APPENDIX D 
Civilian Job Valuec and Sample Siten by 
Pay Grade and Rating (Job Family) 
For Selected Ratings 
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Appendix Ti.ble 01 

Mean Civilian Job Values and Sample Sizes 
by Pay Grada and Rating (Job Family) 
For Selected Racings 



Pay Grade 



AT 



Rating 

BT 



MM 



E-2 



E-3 



E-4 



B-5 



E-6 



E-7 



568 
(N-16) 



590 ^ 
(N-20) 



640 *^ 
(N-20) 

A 



771 
(N-11) 



872 
(N-4) 



$505 
(N-5) 



543 
(N-17) 



r594 
(K-14) 



^88 
(N-8) 



918 
(N-4) 



814 
(N-4) 



J 



$538 
(N-2) 



"589 
(N-16) 



f*658 " 
(N-13) 



0 



719 ■ 
(N-18) 



708 
(N-8) 



• 889 
(N-5) 



^PJ(]Note: Hean valu(ga connected by arrows were foiind to be significantly 
ilttrngmat, using Newman-Keuls tests. 



APPENDIX E 

Job DlacMlons Bassd on Component Analysis of Job 
Analysis Data £rom Combined Enlisted 
and Officer Samples 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 

Information Input 



Rotated Loading 
Job Dimension N=71G 



Dimension 1: Perceptual Acuity, Discrimination » and Evalua- 
tion 



22 Depth perception .820 
29 Estimating speed of moving objects .759 
21 Far visual differentiation .753 

26 Body movement sensing .733 

27 Body balance .635 
34 Estiwiatlng size .538 

23 Color perception .523 

28 Estimating speed of moving parts .522 

10 Features of nature .493 
13 Events or circumstances .4 39 

11 Man-made features of environment .421 
25 Sound differentiation .413 

24 Sound pattern recognition .387 
16 Non-verbal sounds .303 



Dimension 2: Information from Graphic/Written and Related 
Materials 

3 Pictorial materials 
2 Quantitative materials 
1 Written materials 

4 Patterns/related devices 
20 Near visual differentiation 

6 Measuring devices 
23 Color perception 
14 Art or decor 

Oimension 3: Sensing in Relation to Operations and Processes 



19 Taste .807 

18 Odor .704 

8 Materials in process .539 

17 Touch .499 

30 Estimating speed of processes .476 

28 Estimating speed o^ moving parts .322 

14 Art or decor .318 

33 Estimating quantity .212 



.718 
.711 
.585 
.572 
.499 
.365 
.337 
.337 



72 



Rotated Loading, 
Job Dimension N=710 



Dimension ^: Information from Mocl^anlcal Equipment 

' <■ 

2A Sound pattern recop,nition 

16 Non-vorbal sounds 
25 Sound differentiation 

5 Visual displays 
7 Mechanical devices 

6 Measuring devices 
31 Judging condition/quality 

17 Touch 
13 Odor 

Dimension 5: Information from ii^terlals and Objects In 
Immediate Environment 



9 Materials not in process .780 

11 Man-made features o( environment .^87 

7 Mechanical devices .377 

8 Materials in process .3A1 
1" Events or circumstances . 323 

Dimension 6: Estimating/Inspecting Activities 

33 Estimating quantity .699 
35 Estinatlnn time .690 
32 In.'ipect in.c^ ,62 3 

34 Estimating size .v5^8 
31 Judging condition/quality .A32 

30 Estimating speed of processes .372 

Dimension 7: General environmental awareness 

186 Job structure. .688 

12 Behavior .651 

13 Events or circumstances .590 
15 Verbal sources ,5^8 

1 Written rnatrvials .-^88 
10 Features of nature .4i8b 

,11 Man^mado features of environment .4i27 

lA Art or decor .418 

2 Quantitative materials .325 

31 Judglni* condition/quality . 32A 



.728 
.727 
.710 
.691 
.650 
.A82 
.353 
.329 
.325 
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Job Dimensions Based on Component Analysis of Job Analysis I)a>a: 

Mediation Processes 



Rotated LoacHnj; 
Job Dimension N=710 



Dimension 8: Decisict Making 



37 Reasoning in problem solvinp, •863 
36 Decision making •86? 

38 Amount of planning/scheduling ,853 
A6 Educ:?tion ,826 

186 Job structure -796 

39 Combining Information ,76^ 

40 Analyzinii information or data *723 

47 Job-related experience .719^- 

41 Compillny> ,694 
49 Using mathematics .689 

48 Training .635 

Dimension 9: Information Processing 

43 Transcribing -833 

45 Short-tcnn memory -632 

42 Coding/decoding .593 
41 Compiling -391 
40 *\nalyzing information or data -372 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 

Work Output 



R otated Loading 
Job Dimension N=710 



Dimension 10: Physical Activity Level . 

90 Walking/running ,7^0 
89 Standing .638 

91 '^limbing .616 

92 Kaeeling/stooping .560 

87 Level of physical exertion .539 
86 Balancing .A95 
57 Applicators .A35 
51 Manually powered non-precision tools .413 

51 Assembling/dlsassenihlinc .358 
9A Hand-anu manipulnLion , 3A6 

84 Physical handlln^j .343 

52 Long-handle toolii .317 

88 Sitting -.702 

65 Keyboard devices -.451 

Dimension 11: Control Operation/Manipulation 

68 Continuous controls: hand-operated .796 
67 Frequent adjustment controls: foot-operated .793 

69 Continuous controls: foot-operated .790 
98 Hand-ear coordinarion .688 

85 Highly skilled body coordination .677 

66 Frequent adjustment controls: hand-operated .653 
64 Variable setting contro?.s .505 
97 Limb movement without visial control .480 

63 Fixed setting controls .464 
74 Air/space vehicles #443 
96 Eye~hand/f oot coordination .442 

62 Activation controls .413 
95 Hand-arm steadiness .364 

Dimension 12: Handcraft and Related Activities 

78 Setting up/adjusting .789 

64 Varinble setting controls .689 
81 Assembling/disassembling .687 

63 Fixed setting controls .6c;0 
62 Activation controls .666 



FRir 
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Rotated Loading 



Job Dimension U^71Q 



Dimension 12: Handcraft and Related Activities (cont'd,) 

54 Powered precision tools .656 

50 Manually powered precision tools/instruments .630 

51 Manually powered non-precision tools/instruments .598 

55 Powere<l non-precision tools/instruments .570 
66 Frequent adjustment controls: hand-operated .498 

58 Measuring devices .444 

95 Hand-arm steadiness .431 
Gl Stationary machines/equipment .364 
53 Handling , devices/tools .335 

59 Teciirical and related devices .324 
94 Hand-arm manipulation .317 
84 Physical handling .310 
77 Remote-controlled equipment .300 

Dimension 13: Manual Handling and Manipulation 

83 Feeding/of f-bearlng ^^71 
80 Material-controlling .652 
79 Manually modifying .647 
82 Arranging positioning .603 

84 Physical handling .513 
53 Handling devices/tools .483 
61 Stat ionary macliines/equipment .424 

57 Applicators .373 

52 Long-handle tools .36 2 
65 Keyboard devices .303 

186 Job structure -.320 

Dimension 14: Bod) Member Manlpulatioa/Control 

93 Finder manipulation ,709 
97 Limb movement without visual control .648 

96 Eye-hand/foot coordination .563 

94 Hand^-arm manipulation .561 

95 Hand-ann steadiness .481 

Dimension 15: Skilled/Technical Activities 

59 Technical and related devices .660 

56 Drawing and related devices .599 

58 Measuring devices . .548 
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Hotated Loading 



Jch Dimension N=710 



Dimension 15: Skilled/Technical Activities (cont'd.) 

186 Job structure .^68 

71 Powered hi[»,hway/rail vehicles .316 

84 Physical handlinc -.310 

52 Long-lrandle tools -.309 

Dimension 16: Mobile and Operating Equipment Opera- 
tions 

72 Powered mobile equipment .687 
76 Operating eqi^ipment .525 
7A Air/space vehicles .^02 

51 Manu:riiy powered non-preclslon tools/instruments .375 
87 Level of physical exertion .349 
55 Powereci non-precision toois/instru::nents ,338 

52 Lon^»-haiu! 3 1» tools -323 
82 Arranging/po,sit;ioning .313 
57 Applicators .311 
75 Man-moved mobile equipment .302 

65 Keyboard devices -.343 

89 Standing -.320 



Dimension 17: Uoaamfid 

73 Powered water vehicles 
52 Long-handle tools 
75 Man-moved mobile equipment 
86 Balancing 

61 Stationary machines/equipment 
Dimension 18: Vehicle/ Unnamed Equipment Operat.lons 



70 Man-powered vehicles .669 
77 Remote-controlled equipment .489 

71 Powered highway/rail vehicles .481 
85 Highly skilled body coordination .352 
76 Operating equipment .324 



,407 
.389 
.336 
.300 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 

Interpersonal Activities^ 



Rotated Loadin g, 
Job Dimension N=»710 



Dimension 19: Executive /Staff Functions 

99 Advising .S57 

101 Persuading •BSS 
107 Writing ,016 
113 Executives/officials .813 
100 NeROtiatlng .806 
103 Intervlt'winR .752 
HA Middle manaj>ement/staf f personnel .7A6 
186 Job structure .744 

105 IJon-routlne information exchange .735 
134 Supervision received .707 

116 Professional personnel .705 

106 Public speaking .676 

129 Direction of supervisory personnel .669 
118 Clerical personnel .659 

130 Total no. of personnel for whom responsible .653 

117 Semi-professional personnel .648 
133 Staff functions .578 

102 Instructing .542 
112 Job-required personal contact .534 
126 Special interest groups .481 

123 The public .439 

125 Cllcnts/patients/counselees .349 

124 Students/trainecs/apprentices .319 
120 Sales personnel .315 

liy Manual and service workers -.305 

Dimension 20: Public/Related Contact 

.22 Public cus'tomers -797 

ill Buyers .784 

120 Sales personnel ' .735 

123 The public .465 

111 Serving/caterinR .439 

126 Special /interest groups •330 
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Rotated Loading 



Job Dimension N=710 



Dimension 21: Required Interpersonal Interaction 

104 Routine information exchange ,758 

112 Job-required personal contact .AlA 

132 Coordinates activities ,379 

118 Clerical personnel ,301 

Dimension 22: Sicnaling/Coding 

108 Signaling .7AA 

109 Code communications ,708 

110 Entertaining .528 



Dimension 23: Supervisory/Instructional Functions ^ 

128 Supervision of non-supervisory personnel 
102 Instructing 

130 Total no, of personnel for whom responsible 
132 Coordinates activities 

129 Direction of supervisory personnel 

131 Supervises non-employees 

Dimension 24: Interaction with Non-employees 



131 Supervises non-employees .677 

124 Students/ trainees /apprentices .633 

125 Clients/pat ients/counselccs ..632 
106 Public speaking .399 

126 Special interest ^;roups .388 
123 The public .387 

103 Interviewing ^ .353 
110 Entertaining .351 
116 Professional personnel .311 

a. 

Dimension 25: Contact with Supervlsors/Mnnual V.'orkers 

139 Mcinunl and sjervice workers .720 

115 Supervisors .620 

104 Routine information exchanRe. .319 



.753 
.506 
.A27 
.394 
.340 
.317 
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Job Dimensions B^sed on Component Analysis of Job Analysis Data: 
Work Situation and Job Context 



Rotntcd T^oadinr^ 



Job Dimension N«710 



Dimension 26: Haziirdous Working Conditions 

1A6 Permanent partial impairment .929 

1A7 Permanent total disability/death .903 

1A5 Temporary disability .899 

lAA First-aid cases - .732 

1A3 Noise intensity .588 

135 Out-of-door environment .55A 

141 Dirty environment .457 

142 Awkward or confining work space .380 

Dimension 27: Stressful Interpersonal Environment 

152 Interpersonal conflict situations .8315 

150 Strained personal contacts .804 

151 Personal sacrifice .793 
149 Frustrating situations .719 
186 Job structure - .680 
148 Civic obligations .677 

144 First-aid cases -.361 

Dimension 28: Undesirable Physical Environteent 

138 Air contamination .719 

136 Indoor: high temperature .718 

139 Vibration .679 

140 Improper illumination .666 

141 Dirty environment .623 

142 Awkward or confining work space .594 

137 Indoor: low temperature .493 

Dimension 29: Ouu-of-door vs. Jiocial Mnvironment 

153 Non-job-rcHjuircd social cimtract .807 
136 Indoor: high temperature .351 



135 Out-of-door environment 



-.418 
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Job Dimoncions based on Con\ponent y^Jialysls of Job Analysis Datu: 



Miscellaneous Aspects 



H ot n ted Load In 
Job Dimension N=710 



Dimension 30: General Responsibllity/Cr; cicality of Position 

180 Updating job knowledge ,810 

187 Criticallty n^ position .773 

185 General responsibility .760 

175 Attention to detail .704 
17A Precision .680 

186 Job structure .679 
179 Uorkinj^ under distractions ^ ,A5A 

170 Repetitive activities -.AAO 
Dimension 31 : Uecof:nlticjn/Vlgilance/Attention Kequirc^mttnts 

176 Recop^nitlon .H57 

177 Vigilance: infrequent events .772 

178 Vigilance: continually changing events .759 
175 Attention to detail .A22 
i72 Following set procedures ,347 
ll33 Responsibility for the safety of others .337 
17'4 Precision ,319 

Dimension 32: Structured Work Activities 

171 Cycled work activities ,768 

172 Following set procedures .655 
170 Repetitive activities .A82 
182 Travel .A33 
17A Precision .400 

186 Job structure -.350 

Dimension 33: Tiajc/Woick Situation Pressures 

169 Spi»clfied work sp«ice ,656 

173 Time pressure of situation .513 

179 Working under distrnctions ,467 

170 Repetitive nctivltios .411 

18:? Travel -.472 
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T^otatcd Loadinfi 
Job Dirfienfiion N-710 



Dimension 3A: Material/Safety Responsibility 

183 Responsibility for the safety of others .722 

184 Responsibility for macerlals assets .577 

177 Vigilance: Infrequent events .378 

178 Vl^jllance: continually changing events .342 

185 General responsibility .312 

186 Job str\icture .300 



APPENDIX F 

Job Dimensions Based on Component Analysis 
Job Analysis Data from Officer Sample 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 

Inforaatlon Input 



Rotated Loading 



Job Dimension N»2^7 



Dimension 1: Perceptual Acuity, Discrimination, and Eval- 
uation 

22 Depth perception ,880 
29 Estimating speed of moving objects ,874 

26 Body movement sensing .868 
^1 Far visual dif feren!:latlon ,856 
2A Sound, pattern recognition ,828 

23 Color perception ,320 
25 Sound differentiation ,778 

27 Body balance ,768 

5 Visual displays ,675 

16 Non-verbal sounds ,652 

10 Features of nature ,6A5 

28 Estimating speed of moving parts ..57A 
13 Events or circumstances ,569 

11 Man-raade features of envlronraenc ' .A56 
34 Estimating size .A19 

17 Touch " .A02 

18 Odor ,376 
31 Judging condition/quality - - ,330 

6 Measuring devices ,307 

Dimension 2: Sensing in Relation to Operations and Processes 

19 Taste ,704 
18 Odor . . . ' .678 

8 Materials in process ,668 
17 Touch ,619 

9 Materials not in .process ,609 

7 Mechanical devices .478 
28 Estimating speed of moving parts .375 

Dimenslc^n 3: Information from Oraphic/Written and Related 
M?tcrlals 

3 Pictorial materials ,769 
2 Quantitative materials .729 

4 Patterns/related devices .656 

6 Measuring devices ' ^584 
1 Written materials ,583 

7 Mechanical devices ,445 



1- 
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. Rotated leading 

Job Dimension N=2A7 



Dimension 3: Information from Graphic/Wtitten and Related 
Materials 

5 Visual displays .341 
20 Near visual differentiation .331 

Dimension 4: General Favironmental Awareness 



12 Behavior -.643 
186 Job structure -.544 

13 Events or circumstances -.526 
15 Verbal sources -.526 

14 Art or decor -.477 
11 Man-mad^ features ot environment -.404 

N ^ 
Dimension 5: tstimatinf^,/ Inspecting', Activities 



33 F.stimatinj^ quantity .745 
35 Estimating time .667 

34 Estimatinp, size .644 
32 Inspecting .623 

30 Estimating speed of processes .597 

31 Judging condition/quality .531 
28 Estimating speed of moving parts .310 



ERIC 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 

Mediation Processes 



* Rotated Loadi ng 

Job Dimension N=247 



Dimension 6: ReasonlnR/PlannlnpVOeclslon Making, 

37 Reasoning In problem solving .737 

47 Job-related experience .659 

39 Combining information .596 

40 Analyzing information or data .595 
36 Decision making .584 

38 Amount of planning/scheduling .559 
186 Combining information .544 

49 Using mathematics ' .530 

48 Training .492 
46 Education .409 

41 Compiling .336 

Dimension 7: Information Processlnp, 

43 Transcribing -.798 

42_ Coding/decoding -,741 

4^ Short-term memory -.533 

40 Analyzing information or data -.521 

41 Compiling -.464 

39 Combining information -.365 
36 Decision making „ -.308 
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Job Dimensions Based on Compenent Analysis of Job Analysis Data: 

Work Output - 



Rotated Loading 
Job Dimension K«247 



Dimension 8; Tool/Equipnent Utilization 

.52 Long-handle tools .855 

53 Handling devices/tools ^ .822 

54 Powered precision tools/instruments ' .779 

55 Powered non-precision tools/instruu^entP .775 

57 Applicators .735 

81 Assembling/disassembling .719 

76 Operating equipment .711 
8A Physical handling .6A7 
72 Powered mobile equipment 

83 Feed/off-bearing .6A1 

75. Man-moved mobile equipment .632 

61 Stationary machines/equipment .630 
51 Manually powered non-precisi6n tools/instruments .629 
80 Material-controlling .606 
50 Manually powered precision tools/instruments .581 

77 Remote-controlled equipment .565 

78 Setting up/adjusting .499 

82 Arranging/positioning .491 

79 Manually modifying .468 

58 Measuring devices .357 
71 Powered highway/rail vehicles .327 
63- Fixed setting controls .325 

62 Activation controls . .318 

Dimension 9: Control Operation/Manipulation 

68 Continuous controls: hand-operated -.878 

97 Limb novemeat without visual control -.843 

98 Hand-ear coordination -.832 

66 Frequent adjustment controls: hand-operated -♦828 
96 Eye-hand/foot coordination -.827 

69 Continuous controls: foot-operated -.805 

67 Frequent adjustment controls : foot-operated -.7^/8 
64 Variable setting controls -.792 
94 Hancl-anh manlpu' — -.765 
74 Air/sp.ace vehicles " - -v757 
85 Highly skilled body coordination -.756 

63 Fixed setting controls -.752 
62 Activation controls -.738 
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Rotated Loading 
Job Dimension N«=2A? 



Diirension 9: Control Operatlon/M^nipulation (cont'd.) 



87 Level of physical exertion -.A51 

86 Balancing -.A21 

Dimension 10: General Body Activity 

91 Climbing .732 

92 Kneeling/stooping .723 
90 Walkiag/runnlng ,659 
89 Standing ,534 

70 Man-povered vehicles ,468 
86 Balancing .311 

Dimension 11: Activities Involving Fingcr/nand Manipulation 

56 Drawing and related devices .66A 

93 Finger manipulation ,6A0 
65 Keyboard devices .587 
79 Manually, modifying .528 
82 Arranging/poaitioning ,A55 
59 Technical and-related devices .329 

58 Measuring devices .325 

Diraensidw 12: Technical /Related Activities 

59 Technical and related devices -,590 
58 Measuring devices -,531 
99 Advising -.A/i6 
73 Powered water vehicles -.413 
51 Manually powered non-precision tools/instruments -.398 
86 Balancing -.387 
56 Drawing and related devices 363 

Dimension 13: Association Wltli Volilc .es/Heavy Flqulpment 

• » • 

71 Powered highway/rail vehicles .483 
99 Advising .454 

- 72 Powered mobile equipmcrit .410 

76 Operating equipment ,304 
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Rotated Loading 
Job Dimension N-»247 



Dimension 13: Association V/ith Vehicles/Heavy Equipment 
(cont *d . ) 



78 Setting vp/adJustlng 

79 Manually modifying 



-.322 
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Job DlmenBlons Based on Component An^^ilysis of Job Analysis Data: 

Interpersonal Activities 



Rotated Loading 
Job Dimension N«2A7 



Dimension lA: Executive/Staff Functions 



101 


Persuading ^ 


.684 


107 


Writing . * 


.678 


99 


Advising 


.676 


113 


Executives /of ficials 


.630 


100 


Negotiating 


.615 


105 


Non-routine information exchange 


.581 


llA 


Middle management/staff personnel 


.560 


112 


Job-required personal contact 


.510 


186 


Job structure 


.510 


103 


Interviewing 


.447 


118 


Clerical personnel 


.400 


106 


Public speaking 


.398 


116 


Professional personnel 


.392 


13A 


Supervision received 


.389 


102 


Instructing 


.365 


117 


Semi-professional personnel 


.354 


104 


Routine Information exchange 


.343 


133 


Staff functions 


.317 



Dimension 15: Public/Related Contact 



120 Sales personnel -.733 

121 Buyers -•729 

122 Public customers^ -.707 
117 Semi-professional personnel -.5A8 

123 The public -.A 86 
116 Professional personnel -.A65 
126 Special interest groups -.383 
133 Staff functions -.30A 



Dimension 16: Sip.nalln?,/ Codinj>/Related Activities 



109 Code communications 
108 Signaling 

110 Entertaining 

128 Supervision of non-supervisory personnel 

132 Coordinates activities 

lOA Routine information exchange 



-.706 
-.6A5 
-•5A6 
-•519 
-.A99 
-.A9A 
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Rotated Loading 



Job Dimension N«247 



Dimension 16: Sorvin^/Instructinr Activities 

111 Serving/catering -.AOS 
102 Instructing 

119 Manual and service workers -^309 

12A Students/trainees/apprf,nticcs 308 

Dimension 17: Supervisory ^g. Staff Functions 

130 Total no. of personnel for whom responsible -.729 
129 Direction of supervisory personnel -.677 
115 Supervisors -.576 
119 Manual and service workers -.5 71 

102 Instructing -.373 

103 Interviewing -.32^ 

133 Staff functicnva , .539 
Dimension 18: Interaction with Non-cmployccs 

\ 

131 Supervises non-employees .650 
12A Students/trainees/apprentices .620 

125 Clients/patients/counselees .615 
103 Interviewing .460 
106 Public speaking .AAA 

126 Special Interest proups .426 
123 '^he public . 387 
102 Ii^structing . .381 
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Job Dimensions Based on Component Analysis of Job Analysis Data: 
Work Situation and Job Context 



Rotated Loadinc 



Job Dimension N-2A7 



Dimension 19: Hazardous V'orkinp, Conditions 



1A6 Permanent partial impairment .9A5 

147 Permanent total disability /death .93A 

145 Temporary disability .897 

144 First-aid cases .719 

143 Noise intensity .571 

139 Vibration .456 

135 Out-of-door environment .444 

142 Awkward or continuing work space .434 



Di7!?ension 2f0: Stressful Interpersonal Interactions 



150 Strained personal contact -.824 

152 Tn-tcrpcrsonal conflict situations -.791 
149 Frustrating ^jltuations -.779 

151 Personal sacrifice -.627 
148 Civic obligations -.487 

153 Non-job-required social contract -. 39 
186 Job structure -.387 

Dimension 21: Undesirable Physical Working Conditions 

141 Dirty environment - -.792 
, 138 Air contamination -.744 

140 Improper illumination -.741 

136 Indoor: high temperature -.728 

142 Awkward or cor\^fininp; work space -.559 

137 Indoor: low temperature -.496 
139 Vibration -.491 
135 Ouf-of-door environment -.363 
144 First-aid cases -.319 

143 Noise Intensity -,307 
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Job Dimensiona Based on Component Analysis of Job Analysis Data: 

Miscellaneous Aspects 



Rotated Loadinp 



Job Dimension " N=2A7 

^ ^ . 



Dimension 22: Vifii lance /Heco^n it ion Rcqul remcMit s 

177 Vigilance: infrequent events -.879 

178 Vigilance: continually changing events -.8A3 
103 Responsibility for the safety of others -.778 
176 Recognition -.757 

184 Responsibility for material assets -.557 
182 Travel -.505 

172 Followinp, set procedures ^.415 

Dimension 23: Responslbility/Crl t icality of Position 

175 Attention to detail -.697 

180 Updating job knowledge -.696 

185 General responsibility -.686 
17A Precision • -.656 
187 Criticallty of position -.649 

173 Time pressure of situation -.603 

186 Job structure -.497 

179 Working under distractions -.454 

Dimension 24: Kepetl tive/St ructured Work Activities 

170 Repetitive activities -.708 

171 Cycled work activities -.696 

172 Following set procedures -.602 
169 Specified work pace -.594 

173 Time pressure of situation -.391 

174 Precision ' -.318 

186 Job structure ,384 



APPENDIX G 

Standard Errorj, of Estimate Obtained Under 
Methods 2 and 3 with Three Indices of Naval 
Ccnpensatlon Used ^as Criterion Variables 
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Appendix Table Gl 

Standard Errors of Estloate Obtained Under 
Methods 2 and 3 vlth Three Indices of Naval 
Compensatlou Used as Criterion Variables 



Naval coapenaatlon Index 



Method 
and sample 



Basic Total A Total C 

pay conpensatlon conpensatlon 



Method 2 

Enlisted sample 
(n-607, p-32)* 

Officer sample 
(n-2A7, p-5)* 

Combined sample 
(n-854» p-32)* 

Method 3 

Enlisted sample 
(n-A59, p-34)* 

Officer sample 
(n-247, p-24)* 

Combined sample 
(n-706, P-3A)* 



77.32 



199.05 



150.48 



86.25 



218.26 



174.07 



126.02 



291.39 



228.33 



133.79 



271.45 



229.66 



82.41 



238.70 



18X.19 



90.58 



224.61 



182.13 



*nimumber of cases In sample, p»number of dimensions used as predictors 
In regression equations. 



APPENDIX H . 
Regression Analysis Data for PAQ Job 
Dimenelon Scores Used to Predict Total (A) 
Naval Compensation 
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Appendix Table }Il 

Regression heights for Certain of the PAO Dimensions Selected 
as Final Predictors of Total A Naval Compensation 



PAO Dimensions 



Combined 
Sample 



F.nlisted Officer 
Sample Sample 



ERIC 



Division Job Dimensions 

A- 1 Watching devices/materials for 96.28 -151. 2A 
information 

A- 2 Interpreting what is heard or seen 62,30 -119.97 

A- 3 Using data originating with people 35.16 -1A.20 

A- A Watching things from a distance -31-29 -87. 2A 

A- 5 Kvnluating information from things 3A.A6 -120*88 

A- 6 Being aware of environmental condi- -15.81 -83.29 
t ions 

A- 7 Hcing aware of body movement and 2.93 -A7.88 
Salance 

B- 8 Making decisions 171. 9A -2. OA 

B- 9 Processing information 3A.68 -28.51 

C-10 Controlling machines/processes 71.01 -173.27 

C-11 Using hands and arms to control/ 35. A3 -198.69 
modify 

C-12 Using feet/hands to operate equip/ .AO -1A1.63 
vehicles 

C-13 Performing activities requiring f;en- -67.01 -213.16 
eral body movement 

C-lA Using hands & arms to move/position -32.22 -171.92 
things 

C-15 Using fingers vs. general body move- -23.87 -52. A5 
ment 

C-16 Performing skilled/technical activ- A9.21 . -5A.28 
ities 
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Appendix Tabic HI cont. 



ERIC 







I'AQ Dimensions 


Comb ined 
Sample 


Lnx 15 ecu 
Sample 


Officer 
Sample 


D-17 


Communicating judgments, decisions, 
xuL o i iiiu L i. on 


-122.95 


-26.78 






D-18 


Exchanging job-related information 


-28. Al 


-2A.19 






D-19 


Performinj^ staf f /related activities 


-8.17 


-AO. 58 








Contactinp, supervisor or sub — 
ordiaates 




— ^ . 1 J 








ueaiinf' witii the puoiic 


— U • JO 


17 AT 
— 1 / . D i 






E-2? 


Beinp, in a hazjrdoue/ npleasant 
envi ronmen t 


-77.68 


-124.00 






E-23 


Engaging; in personally demnndinp 
situationri 


-2 A. 21 


-25.95 






F-2^ 


Knga^inj* in businesslike work situ-- 
a t i on s 




31.20 






F-25 


Being alert to detail/changing con- 
ditions 


-8.93 


-76.37 






F-26 


Performing; unstructured vs. struc- 
tured work 


22 . ^ J 


-. j9 






F-27 


Working on a variable vs. re^'.ular 
schedule 


. J . 


10 OA 






Overall Job Dimensions 




■ 






0-28 


Having decision raaking, commun, & 
social resp 


AGO. 92 


185.66 


209. 


36 


0-29 


Performing, skilled activities 


-350.07 


457.28 


-14. 


30 


0-30 


Relng phys active/related environ 
condition 


A5.17 


402.82 


-88. 


7? 


0-31 Operatini' equLpment/veblclcs 


14.41 


265.56 


-14. 


87 


0-32 


Processing information 


-45.22 


-17,70 


-12. 


95 




Constant 


991.42 


790.26 


1479. 


26 
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Appendix Table H2 

Regression V/ei^hts for PAQ Officer Sample Factors Selected 
as Final Predictors of Total A Naval Compensati6n 



Officer Sample 

Factors Derived in Officer Sample Repression Weiphts 



1 Perceptual acuity, discrimination, and -14.73 
evaluation 

2 Sensing; in relation to operations and pro- 9*52 
cesses 

3 Information from graphic/written and related 7.66 
materials 

A Deneral environmental awareness -39,30 

5 Estimating/inspecting activities 7.11 

6 Reasoni n/^/planninf^/decision makinp 113,47 

7 Information processing, -20,12 

8 Tool/equipmant utilization 19,48 

9 Control operation/manipulation 37.61 

10 General body activity -41.41 

11 Activities involving finp,er/hand manipulation -3.36 

12 Technical/related activities 

13 Association with vehicles /heavy equipment 17.39 

14 Kxecutlve/staf t functions ^ 25,07 

15 Public/related contact 

16 Slgnallng/codlng/related activities -6.93 

17 Supervisory vs. staff functionr> 15.51 

18 Interaction with non-omployeeM -6.16 

19 ilaznrdouii worlclu^ rondltlonfi -51.42 
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Appendix Table 112 cont. 



Officer Sample 

Factors Derived in Officer Sample Rc^',rcs6lon Welv,}ita 



20 Stressful Interpersonal interactions 37.25 

21 Undesirable physical working conditions --36.89 

22 Vip,llance/rccof>nltlon requirements -14.48 

23 Responslbllity/criticality of position 

24 Repetitive/structured vork activities 10.96 
Constant 1802.63 
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Appendix Table H3 



Regression Weights for PAQ "Combined Sample" Factors Selected 
as Final Predictors of Total A Naval Compensation 





Factors Derived 
in Combined Sample 


Combined Sample 
Regression Weiglita 


Enlisted Sample 
Repression Weights 


1 I^rccptual acuity, discrim- 
ination, cind evaluation 


-8.56 


-26.64 


2 Sensing in relation to oper- 
ations and processes 


/ n 

J . 




3 Information from praphic/ 
written and related materials 


3.99 


-25.51 


A Ctincral environmental aware- 
. ness 


17.72 


3.37 


b Est imat inp./ln spectinn activi- 
ties 


6. 37 


-4.84 


6 Reason inpVplnnn in f> /decision 
makinj^ 




-18.10 


7 InformatioM processing 


-12.98 


-3.29 


8 Tool/equipmeht utilization 


202.17 


59.61 


9 Control operation/manipulation 


12.70 


3.02 


10 General body activity 


-12.76 


-5.84 


11 Activities iiivol\'in^ finder/ 
hand manipulation 


14.18 


11.83 


12 Technical/related activities 


-49.08 


7.73 


13 Association wltli vehicles/ 
heavy equipment 


-67.17 


-37.40 


lA Kxccutive/j: iff functions 


21.00 


-18.18 


15 Public/related contact 


13.13 


-11.67 


16 Signarin>>/codin^^/related 




42.76 



activities 
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Appendix Tabic li3 cont. 





Factors Derived 
in Combined Sample 


Combined Sample 
Regression Wclj^,hts 


Knllsr.cd Sanplc 
Rcf^rcssion \-!ci^Ul;: 


17 Supervisory vs. staff func- 
tions 


-39.^8 


-14.89 


18 Interaction with non- 
employees 


-20.91 


9 .65 


19 tlazardous working, condi- 
tions 


2 2 i 1 . 1 0 


95.81 


20 Stressful interpersonal 
in tcractl ohs 


37.28 


■ -4.25 


21 Und,esirable physical work- 
ing conditions 


-24. /il 


-12,69 


22 Vi j>ilancc/reco^',nlti on 
^ rcquireracn ts 


■•34.39 


-2.23 


23 Kesponslbil iCy/criticality 
of position 


9.97 


61.08 


2A Hcpet Lcive/!it ructured work 
activities 


. 2 A. 40 


1.43 


Constant 


1175.89 


935.78 
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